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FINAL

FINDING OF NO SIGNIFICANT IMPACT
FOR TESTING AND EVALUATION OF DIRECTED ENERGY
SYSTEMS USING LASER TECHNOLOGY
AT EDWARDS AIR FORCE BASE

1.0 INTRODUCTION

The LS. Air Force proposes to test and evaluate low, medium, and high power directed
energy (DE) systems using light amplification by stimulated emission of radiation (laser)
technology at Edwards Air Force Base (AFB), California, and within the R-2508 Complex. All
targets will be physically located on or above Edwards AFB, inside the restricted area R-2515.
Up to 100 acres could be designated for target areas; however each individual target area would
be limited to 5 acres. The Proposed Action is being developed to support the Air Force goal of
meeting future requirements that are considered necessary for the defense of the territonial
United States.

The Proposed Action will support the testing and integration testing of laser systems on
aircraft and other delivery platforms which 1s considered one of the primary functions of the Air
Force Flight Test Center, Edwards AFB, California.

2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES
CONSIDERED

The Proposed Action would authorize the Air Force Flight Test Center to conduct up to 140
flight tests (including chase aircraft) and 24 ground tests beginning in 2006—increasing to up to
394 flight tests (including chase aircraft) and 24 ground tests in 2010—for low, medium, and
high power laser systems. Alternative B would limit the test to using surrogate laser systems
(very low power), and Alternative C, the No-Action Alternative, would limit the events to those
previously authorized under the Airborne Laser (ABL) test program.

3.0 ENVIRONMENTAL CONSEQUENCES

The Region of Influence (ROI) of the proposed project consists primarily of Edwards
AFB, restricted area R-2515, and the R-2508 Complex. The ROI for each alternative is discussed
in terms of two distinct regions: (1) restricted area R-2515 (airspace) and the land under the
airspace (Region 1) and (2) R-2508 Complex (Region 2). Impacts were reviewed for effects
occurring on Edwards AFB and on the areas surrounding,

Resources within the ROI have been identified and evaluated under the following
categories: air quality, airspace, cultural resources, environmental justice, geology and soils,
hazardous waste/hazardous materials, infrastructure, land use, natural resources, noise,
public/emergency services, safety, socioeconomics, and water resources. No potentially
significant impacts were identified to any of these areas under the altematives considered based
on the proposed mitigation measures. This finding was based primarily on the fact that:
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* The limited number of flights would be less than 2 percent of the current activity.

* The laser target areas (LTAs) would be evaluated by 95 ABW/CEV and other
organizations to ensure mitigation measures were in place prior to testing events. The
Biological Opinion for Continued Use of the Precision Impact Range Area (PIRA) allows
for removal of desert tortoise critical habitat on the PIRA in support of this type of
activity as long as 1t does not exceed 5 acres per site or a cumulative total of 100 acres.

* Laser hazard zones would be established to prevent non-participating receptors from
entering the target areas.

Decisions regarding the significance of impacts, as defined under National
Environmental Policy Act of 1969 (NEPA), are based on a consensus of the interpretation of
environmental laws, rules, and regulations by cognizant federal, state, and local agencies;
previously certified environmental documentation for similar projects; and trained and
experienced professionals in each environmental field.

Cumulative Impacts

Alternatives A, B, or C would have no cumulative impacts to airspace, land use, noise, or
to any other issue area analyzed in this Environmental Assessment (EA).

Short-term Versus Long-term Productivity of the Environment

No new construction or other development would be required under the Testing and
Evaluation of Directed Energy Systems Using Laser Technology Program and current Air Force
or contractor personnel from other bases would be used for the program. Neither Altemmative A,
B, nor C would involve any short- or long-term changes in population or productivity of the
environment.

Irreversible and Irretrievable Commitments of Resources

This EA only addresses the test and evaluation of laser systems at 5 selected LT As,
Designating these sites for integration testing would not require an irreversible or irretrievable
commitment of resources. The use of other sites in any of the Management Areas on Edwards
AFB would be evaluated on a case-by-case basis to determine if irreversible and irretrievable
commitments of resources were required. Irreversible or irretrievable commitment of resources
that would be involved in other phases of the program (e.g., laser system fabrication and
transportation to the site) would be addressed in separate environmental documentation.
Implementation of Alternative C (No-Action Alternative) would also not require an irreversible
or irretrievable commitment of resources.
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4.0 CONCLUSION

On the basis of the findings of the EA, no significant impact to human environment
would be expected from implementation of the Proposed Action. No additional mitigation
measures are recommended. Therefore, issuance of a Finding of No Significant Impact is
warranted, and preparation of an Environmental Impact Statement, pursuant to the NEPA (Public
Law 91-190) is not required.

Background information that supports the research and development of this FONSI and
the EA are on file at Edwards AFB and may be obtained by contacting:

05 ABW/PAE
Environmental management
Attn: Mr. Gary Hatch
5 E. Popson Avenue, Building 2650A
Edwards AFB, California 93524-8060
(661) 277-1454

2 ' o

ES E. JUDKINS, Date
e Civil Engineer
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EXECUTIVE SUMMARY

1.0 INTRODUCTION

This Environmental Assessment (EA) evaluates the potential environmental impacts associated with the
proposed test and evaluation of low, medium, and high power directed energy systems using light
amplification by stimulated emission of radiation (laser) technology at Edwards Air Force Base (AFB),
California, and within the R-2508 Complex. Directed energy systems include laser, high power
microwave, and charged or particle beam systems. The most mature directed energy technology is the

laser. This EA will only focus on laser systems.

This EA was prepared in accordance with the requirements of the National Environmental Policy Act
(NEPA) of 1969, as amended (42 United States Code 4321 et seq.); the Council on Environmental
Quality Regulations for Implementing the Procedural Provisions of NEPA (40 Code of Federal
Regulations [CFR] 1500-1508); 32 CFR Part 989, Environmental Impact Analysis Process; and other
federal and local regulations. The U.S. Air Force Flight Test Center (AFFTC) is representing the

Department of Defense as the lead agency.

2.0 PURPOSE AND NEED

The purpose of the Proposed Action is to conduct test and evaluation of the complex laser
aircraft/weapons systems of the future at the AFFTC. The mission of the AFFTC has developed from a
high performance aircraft flight test facility in the 1950s and 1960s to that of a high technology test and
evaluation center for complete aircraft/avionics systems. Thus, laser testing is a continuation of the
evolving primary mission of the AFFTC and is fully in accord with that mission as it has advanced since

the 1940s.

An aircraft weapons system today is a tightly integrated system of airframe, engine, avionics (sensors and
communications systems), and weapons. Current weapons are so integral to the avionics and sensor suite
of the aircraft that it is impossible to test any part of the system (aircraft, avionics, or weapon)

individually.

As laser systems (communications and weapons systems) continue to mature, they will also become an

integral part of the complete aircraft system. New and existing aircraft need to be tested and their systems

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 1
System Using Laser Technology, Edwards Air Force Base, California
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integrated with laser components and other components of the aircraft system. It will become impossible
to conduct a thorough test of the airframe, the engine, or any of the avionics suite without also being able
to operate the laser system. Laser-equipped aircraft of the future will likely become so tightly integrated

that the flight controls, the aircraft sensor suite, and all pilot/cockpit interfaces will be tested in concert.

The Proposed Action is being developed to support the Air Force goal of meeting future requirements that
are considered necessary for the defense of the territorial United States. This document serves as a
programmatic assessment of the environmental effects and any mitigation that may be required to test and
evaluate a variety of laser technologies at Edwards AFB and the R-2508 Complex. The period identified
for this test program begins in 2006 and ends in 2010.

This EA addresses the launch, operational flight and ground testing, and landing phases of the intended
laser test and evaluation program. Analysis of other phases (e.g., system design, production, and
subsequent integration with operational forces) will be the responsibility of the individual system or
aircraft program office. Edwards AFB is a cost-effective location for testing different laser technologies
because of its facilities, its remote location, and its previous success and use as one of the nation’s
premier test and evaluation flight test centers. Thus, to continue providing the Air Force with a highly
capable aircraft and aircraft weapons systems test and evaluation capability, it is essential that the AFFTC

conduct test and evaluation of laser systems.

This EA analyzes and documents the affected environment and consequences of testing different types of
laser technologies that can be used as the basis for future testing by other entities, but only if their
technology is similar with respect to power levels and other criteria found in this report. Other civilian or
commercial programs may have additional requirements beyond those imposed by the Air Force. It will
be the responsibility of the civilian or commercial program office to identify and meet those additional

requirements before testing at Edwards AFB can be authorized.

3.0 DESCRIPTION OF THE PROPOSED ACTION AND
ALTERNATIVES

Alternative A, the Proposed Action Alternative, is to conduct low, medium, and high power laser testing
within Region 1 and Region 2 in the ground-to-ground (G/G), ground-to-air (G/A), air-to-ground (A/G),
and air-to-air (A/A) modes. Region 1 is defined as Edwards AFB (Management Areas A through G) and
the airspace in restricted area R-2515, and Region 2 is the airspace within the R-2508 Complex. In

Page 2 Environmental Assessment for the Testing and Evaluation of Directed Energy
System Using Laser Technology, Edwards Air Force Base, California
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addition to being tested in the G/G, G/A, A/G, and A/A modes, communications lasers would be tested in
the low, medium, and high power settings for ground-to-space (G/S), space-to-ground (S/G), air-to-space

(A/S), and space-to-air (S/A) modes.

Under Alternative B low power laser testing would occur within Region 1 and Region 2 for the G/G,
G/A, A/G, and A/A modes, and medium and high power laser testing would occur inside test facilities
and controlled areas of Edwards AFB. Controlled areas would include designated target boards and other
targets in areas on Edwards AFB that meet specific safety requirements and for which there is a
completed preliminary hazards assessment and an approved Air Force (AF) Form 813/332.
Communication lasers would be tested in the low power setting in Region 2, and medium and high power

settings inside test facilities and controlled areas of Edwards AFB.

Under Alternative C, the No-Action Alternative, the laser testing would continue based on the Airborne
Laser (ABL) Final Environmental Impact Statement for the Program Definition and Risk Reduction
Phase of the Air Base Laser (1997) and Supplemental Environmental Impact Statement for the Airborne
Laser Program (2003); low power lasing of G/G targets would be limited to Management Area B in the
Precision Impact Range Area (PIRA).

Edwards AFB has historically been selected as a primary testing site for new aircraft and new systems
because of the remote surroundings. The open terrain and rock outcropping that can be used as backdrops

for A/G and G/G testing are ideally suited for this type of test and evaluation activity.

Target areas located only on Edwards AFB would be limited to 5 acres per site, with a maximum of 100

acres total for the designated sites and future undesignated sites.

Developmental systems using next generation laser technologies are being tested and evaluated to
determine their adaptability and suitability to military missions. Developmental systems are those
systems that have progressed from the conceptual model to the developmental phase and require a period
of further testing and evaluation before production is justified. Next generation developmental systems
may require testing and evaluation of variants to current systems like the chemical oxygen-iodine laser
(COIL) or other laser technologies. If hazardous laser energy were to leave the controlled airspace of the
test range, atmospheric lasing events would require clearance from the U.S. Space Command (Laser
Clearing House) and the regional Federal Aviation Administration (FAA) office. The laser parameters

(wavelength, power, beam divergence, and vector [e.g., above the horizon]) are considered by these

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 3
System Using Laser Technology, Edwards Air Force Base, California
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agencies when determining if approval for the lasing event will be granted. Developmental systems
would be investigated as part of the proposed program to develop baseline information on beam

characteristics and hardware properties.

3.1 ALTERNATIVES CONSIDERED AND DISMISSED FROM FURTHER
CONSIDERATION

The Council on Environmental Quality regulations require that NEPA documents evaluate all reasonable
alternatives, briefly discuss those alternatives eliminated from detailed analysis, and provide the reasons
for elimination of any alternatives (40 CFR 1502.14[a]). “Reasonable is defined as practical or feasible

from a common sense, technical, and economic standpoint” (51 Federal Register 15618, April 25, 1986).

Several alternatives were considered, but were not considered to be practical, feasible, or economically

sound reasons for selecting them as potential alternatives.

. The testing of high power lasers fired from the warning areas off the coast of California
was briefly considered but eliminated from consideration because of the potential

constraints and impacts to population areas between firing positions and target sites.

. The testing of high power lasers fired from the R-2508 Complex to targets off the coast
of California was also briefly considered but eliminated from consideration because of
the potential constraints and impacts to population areas between firing positions and

target sites.
3.2 NO-ACTION ALTERNATIVE

Alternative C (No-Action Alternative) is the status quo with low power lasing of G/G targets limited to
Management Area B. Flight tests of the ABL using A/A targets would be performed within the R-2508

Complex.

Developmental laser systems like the ABL would continue to be tested and evaluated using the COIL as
the power source. Laser simulations of the COIL would be tested in pressure chambers at the Birk Flight
Test Facility prior to integration into the ABL system. The 1.315 micrometer wavelength generated by
the COIL would continue to be evaluated to determine beam characteristics and ultimate power levels.

The ABL systems would be ground tested by lasing to targets in the PIRA to calibrate the various laser

Page 4 Environmental Assessment for the Testing and Evaluation of Directed Energy
System Using Laser Technology, Edwards Air Force Base, California
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systems with command and control software packages. Flight tests of the ABL system would be
performed in the R-2508 Complex to test imaging and ranging capabilities against target boards attached
to aircraft. Test and evaluation programs would use existing facilities and modify buildings on an as-
needed basis. The programs would utilize the existing workforce, but the number of workers needed

would increase depending on the magnitude and complexity of the testing programs.

4.0 SUMMARY OF ENVIRONMENTAL IMPACTS AND PROPOSED
MITIGATION MEASURES

The analysis indicates that none of the impacts individually or collectively would be significant.
Measures to protect the various resource areas have been incorporated into the description of each action
alternative, and mitigation measures have been included to further address any potential effects on the

environment. Notable mitigation measures include the following.

. Airspace. During laser test and evaluation activities, range personnel will be required to
conduct visual inspections of the area to verify that personnel or aircraft had not entered
the laser hazard zone. Laser test and evaluation mission aircraft will maintain an altitude
of at least 3,000 feet above ground level near any airports or airfields to ensure that a
laser free zone is maintained. Pilots in aircraft and ground personnel involved with the
specific laser tests will be fitted with appropriate eye safe laser protection (goggles) to
ensure there are no adverse impacts. If any test plan is developed that results in the laser
beam projecting into space, the FAA and Laser Clearinghouse will be notified, and
clearance to radiate will be granted prior to any lasing activities. The test planning
process will be followed and appropriate organizations will be notified when testing the
laser beams. The only laser devices that will be tested in space are communications

lasers.

. Cultural Resources. Proposed laser target areas (LTAs) will be investigated by
Environmental Management (95 ABW/CEV) to verify that cultural artifacts are not
present prior to designating them as approved LTAs. Test plans involving ground targets
at one of the Management Areas on Edwards AFB will be designed so that target impacts
occur at one of the designated target sites on the PIRA, Air Force Research Laboratory,
or an impact area on Edwards AFB that has been verified not to contain cultural artifacts.

Recovery of the lased target from designated target sites will be in a way that minimizes

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 5
System Using Laser Technology, Edwards Air Force Base, California
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ground disturbance and potential impacts to undiscovered cultural artifacts or sites on-
base. Range personnel will use existing roads, whenever possible, to recover and
transport lased targets for analysis. To ensure there is no impact to off-base cultural
resources, flight tests will be developed to ensure laser energy avoids areas of critical

environmental concern.

Geology and Soils. All earthwork will be planned and conducted to minimize the
duration that soils would be left unprotected. The extent of the area of disturbance
necessary to accomplish the project will be minimized. Ground-disturbance activities will
be delayed during high wind conditions (in excess of 25 knots [29 miles per hour]).
Vehicular traffic, grading, and digging will not be permitted in the project area during
high wind conditions. Use of off-road vehicles will be kept to a minimum. Whenever

possible, the Air Force will use existing roads to access and establish LTAs.

A digging permit (AF Form 103) will be required if digging is 4 inches or more below
the surface. If fill material is required for the construction of targets, then all fill material

will be obtained from an approved location.

Construction activities have the potential to uncover unknown contaminated soil. In the
event contaminated soil is discovered, the proponent will notify the 95 ABW/CEV,
Environmental Management office, immediately. Contaminated soil must be removed in

accordance with applicable federal, state, and local regulations.

The target area will be cleared of any debris and before any additional laser testing is
conducted in a particular target area. Therefore, no significant impacts on soil

contamination and fate and transport would be anticipated.

Natural Resources. Impacts to natural resources would include blading of roads and
target areas, any improvements involving ground clearing for the reuse of existing target
sites, and direct or indirect impacts from the laser testing. The effects of laser testing are
expected to primarily affect birds; however, the size and duration of laser beam is
expected to be so small/brief as to mathematically have almost no effect. As the intensity
of the laser beam increases there may be other effects on natural resources from fires and

reflection. The low probability of direct effects on wildlife includes both air-to-air test

Page 6

Environmental Assessment for the Testing and Evaluation of Directed Energy
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and air-to-ground tests. The blading and maintenance of the target sites will affect all
plants and animals within bladed areas and indirectly affect organisms adjacent to the

target site and access roads.

Two of the targets are located in Zone 3, desert tortoise critical habitat. Of these, two
sites are also located within the Edwards AFB Desert Tortoise Management Area. The
site at Mt. Grinnel has been constructed and the other site at Mt. Mesa has not. These two
sites would reduce the best desert tortoise habitat by approximately 10 acres. Damage
would also occur from fragmentation and degradation of the habitat. The Biological
Opinion for the Precision Impact Range Area allows for disturbance of up to 5 acres per
site with a maximum cumulative disturbance of 100 acres within Zone 3 desert tortoise
critical habitat. The greatest and most direct effect of this project on desert tortoises
would be caused by crews traveling on unpaved roads to the sites. Crews hauling portable
target boards to the sites may encounter desert tortoises on the roads. They may either

wait for the tortoise to leave the road or move the tortoise out of harm’s way.

This project may affect sensitive plant species if the new target sites are located within
population boundaries. Field surveys and a literature search will verify if the project will
directly affect sensitive plant species. Prior to conducting any test and evaluation events
associated with this Proposed Action or Alternatives, surveys will be conducted at the
LTAC(s) chosen for the test to determine if sensitive, threatened, or endangered species
are in the immediate areas. Desert tortoises found within the project area will be
removed from LTA(s) and firing points and placed in outdoor desert tortoise pens located
in a natural environment for up to 7 consecutive days. If tortoise fences are installed
around the LTA(s) and firing points, then this removal from the LTA(s) and firing points
will be permanent. This removal action constitute a short-term effect to the tortoises and
will be reported to the U.S. Fish and Wildlife Service. Relocating the tortoises out of
harm’s way will reduce the potential for disruption of their natural routine but may have

long-term negative effects on local populations.

The following mitigation measures would be required for G/G, A/G, and G/A laser test

and evaluation activities.

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 7
System Using Laser Technology, Edwards Air Force Base, California
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(1

2)

)

4)

)

(6)

(7

All workers and visitors to work sites will receive a desert tortoise
awareness briefing that defines their responsibilities and liabilities under
the Endangered Species Act. Project personnel will notify 95
ABW/CEV, Environmental Management Division, at least 3 days prior
to starting project activities to schedule briefings, pre-surveys, and

monitoring.

If a desert tortoise burrow is encountered within the LTA, the burrow
will be avoided to the maximum extent practicable. If avoidance is not
possible, an authorized AFFTC biologist will excavate the burrow
according to the USFWS Guidelines for Handling Desert Tortoises

During Construction Projects.

Desert tortoises found aboveground within the project area will be
temporarily moved out of harm’s way by an authorized biologist
according to the USFWS Guidelines for Handling Desert Tortoises

During Construction Projects.

During construction activities areas will be clearly fenced, marked, and
flagged at the outer boundaries to define the limits of work activities. All

workers will be instructed to confine their activities to the marked areas.

Laydown, parking, and staging areas will be restricted to previously

disturbed areas to the maximum extent practicable.

Vehicles will, to the maximum extent practicable, remain on established
roads. If this is not possible in the project area, an authorized biologist
will survey the route to be traveled. Equipment and vehicle operators will
be alert for desert tortoises and other wildlife in and along access routes.
All desert tortoise burrows will be avoided during off-road travel. When
traveling off-road, speed limits will not exceed 5 mph and shrubs will be

avoided as much as possible.

At no time will project personnel or site visitors harass, harm, or kill any

desert tortoise. Project personnel or site visitors will not touch or move

Page 8 Environmental Assessment for the Testing and Evaluation of Directed Energy

System Using Laser Technology, Edwards Air Force Base, California



AN W B W N

|

10
11

12
13
14

15
16
17
18
19
20
21

22
23

24
25
26

27
28

95TH AIR BASE WING

AIR FORCE FLIGHT TEST CENTER

(®)

)

(10)

(11)

(12)

(13)

any desert tortoise unless the tortoise is in danger of being killed or
injured; and then only if they have been properly instructed and trained
how to properly handle and move the desert tortoise and if a Base
Biologist cannot be located. Workers and visitors will immediately report
all desert tortoise sightings to 95 ABW/CEV, Environmental

Management Division.

Workers and site visitors will check under parked vehicles for desert
tortoises and other wildlife species before moving vehicles. If a desert
tortoise is found under a vehicle, the 95 ABW/CEV, Environmental
Management Division, will be notified immediately so an authorized

biologist can move the desert tortoise to a safe area.

All trash will be placed in raven-proof receptacles for proper disposal to
reduce its attractiveness to desert tortoise predators (e.g., coyotes and

common ravens).

All open excavations will have a ramp with a 3:1 slope at each end to
facilitate escape of trapped wildlife. Excavations left overnight will be
secured prior to leaving the site. Exclusionary fencing or plywood may
be used to prevent wildlife from becoming trapped in excavations.
Excavations will be inspected for trapped wildlife prior to backfilling. If
any wildlife is trapped in excavations at work sites, the 95 ABW/CEV,

Environmental Management Division, will be notified immediately.

Stationary laser target boards will be inspected for active bird nests prior

to lasing activities.

Contact the 95 ABW/CEV, Environmental Management Division, at
661-275-2435 or 277-2017 if an active bird nest is found within the

project area.

The total allowable cumulative habitat disturbance for project activities

located in Desert Tortoise Management Area Zone 3 is 100 acres. Siting

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 9
System Using Laser Technology, Edwards Air Force Base, California
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targets and conducting projects within Zone 3 will be avoided to the

maximum extent feasible.

Laser targeting activities are performed at laser target areas approved by the Range Safety Office.

Noise. Edwards AFB regularly monitors noise complaints (which are often just
inquiries), which average less than 30 per year. Although noise complaints associated
with laser test and evaluation are expected to be negligible, Edwards AFB will continue

to monitor noise complaints as a normal part of community relations.

Safety and Occupational Health. To minimize potential laser hazards, multiple controls
will be used to reduce the potential for off-range lasing and accidental lasing of
unsuspecting receptors. These controls will include the use of backdrops and enclosures,
horizontal and vertical buffer zones, administrative controls, and removal of mirror-like
reflecting surfaces from the test area. Prior to each laser test and evaluation event, the
Range Safety Office (412 TW/ENROR) will complete a laser hazards evaluation. The
Range Safety Office will use the LHAZ 3.0 program (or the most current Air Force laser
hazard evaluation software) and record the information on an AF Form 2760, Laser
Hazard Evaluation, or equivalent. Hearing protection will be required for personnel in the
immediate vicinity of the ground pressure recovery assembly, associated ejector tubes,
and aerospace ground equipment/ground support equipment during the ground test and
aircraft launch activities in Region 1. Approval authority for activities using lasers lies
with the 95th Operations Group, 412th Test Wing, or AFFTC Commander depending on
the risk level of the test activity. The AFFTC Commander has final authority and

responsibility for the safety of the proposed action.

Water Resources. All earthwork conducted in the playa lakebeds will be planned and
conducted when the lakebed is dry. If suggested mitigation measures for geology and
soils are followed, then no additional mitigation measures for water resources would be

required.

Page 10

Environmental Assessment for the Testing and Evaluation of Directed Energy
System Using Laser Technology, Edwards Air Force Base, California



O© 0 3 O W»n b~ W N

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

95TH AIR BASE WING AIR FORCE FLIGHT TEST CENTER

TABLE OF CONTENTS
1.0 PURPOSE AND NEED FOR ACTION .......cooiiieiiiieieie ettt ettt sse s esaensesseennas 1-1
1.1 INTRODUCGCTION ..ottt ettt et s e aesseesaessesseessensesssensesssensessenssens 1-1
1.2 LOCATION OF PROPOSED ACTION .....oociiiieiieiieiieieiesieeieeieeeessesseeseesseseeseseeennens 1-1
1.3 BACKGROUND ...ttt ettt ettt et e st esae st e essessesseessessesssensesssensessenssens 1-1
1.3.1 Directed ENergy SYStEMS......cccveviiiriieriieriienieeieeieereereeseeseesseesseessnessnessnesnsenns 1-4
1.3.2 Developmental Test and Evaluation Process.........ccoccevvververcieriinciinieeieeieeiens 1-8
1.3.2.1  Test and Evaluation Process..........cecceveriereninieneneeiereeeeeneeeenee, 1-8
1.3.2.2  Establish Baseline Measurements ............ccccoceeveerereeneeneneeneneeneenne 1-9
1.4 PURPOSE OF THE PROPOSED ACTION.......coiiiiieieeeieeiee et 1-9
1.5 NEED FOR THE PROPOSED ACTION ..ottt 1-12
1.6 ENVIRONMENTAL IMPACT ANALYSIS PROCESS.....cocoeieieirereeeeeeeeeeee 1-12
1.7 FUTURE USE OF THIS DOCUMENT ......ocuiiiiiiiiieerteee et 1-12
1.8 STRUCTURE OF THIS EA ... .ottt 1-13
2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES........ccoooviiiiienee. 2-1
2.1 INTRODUCGCTION ..ottt ettt ettt be s entesseeseesesseensessenneens 2-1
2.2 ALTERNATIVE IDENTIFICATION PROCESS......cocciiiiieeeeieeetee e 2-2
2.3 PROJECT BACKGROUND INFORMATION .....ccoooiiieiiiieiee et 2-3
2.3.1  Laser ClasSifiCation.........cceereerierienieeie ettt ettt et e st esteeteeteebeesseeseeenaeas 2-3
2.3.2 LaSer Cat@ZOTICS ...eevveerueerueeruieeieetieteenteesttestteseeeenteenseeseesseesseesnsesnsesnseeseenseenseas 2-4
2.4 DESCRIPTION OF THE ALTERNATIVES......ccoiiiiieieeeeeeeeee et 2-5
2.4.1 Alternative A (Desired Capability, Proposed Action Alternative) ..................... 2-7
2.4.1.1  Ground Test ACLIVILIES ...cceeveerrieerieerieenieeieeee et et siee st see e ens 2-10
2.4.1.2  FLight Test ACLIVILIES ..ecverveeieeieerieesieeeeeereereeveesieesseesesessesseeseens 2-11
2.4.2  Alternative B (Limited Capability).......c.ccccverierieriieriieeciieiieieeneeseesve e eieens 2-13
2.4.3  Alternative C (NO-Action AIEIrNatiVe) .......cccverieerieriierieerieieeieeseresnesresseens 2-13
2.4.4 Alternatives Eliminated From Further Consideration..........c..cccceoceveevenencnnee. 2-13

2.4.4.1 Long-Range Testing of High-Power Lasers Fired From Areas

Off the California Coast ........ccceeueeriererierieeieeieeee e 2-14
2.4.4.2 Long-Range Testing of High-Power Lasers Fired From the

R-2508 Complex to Targets off the California Coast....................... 2-14

Environmental Assessment for the Testing and Evaluation of Directed Energy Page i
Systems Using Laser Technology, Edwards Air Force Base, California



AN B W N

|

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

AIR FORCE FLIGHT TEST CENTER 95TH AIR BASE WING

TABLE OF CONTENTS (Continued)

2.5 ISSUES AND CONCERNS CONSIDERED. ......cccctiiiiiiriieieieeieeiee e 2-14

2.6 ISSUES AND CONCERNS DISCUSSED BUT NOT CONSIDERED
RELEVANT FOR FURTHER ANALYSIS ...ttt 2-16
2.7 OTHER FUTURE ACTIONS IN THE REGION .......ccccoiiiiiiiieieeeeceeeeeen 2-17
2.8 COMPARISON OF ENVIRONMENTAL IMPACTS ...cciiiiiieeenteeeeeeeeen 2-17
3.0 AFFECTED ENVIRONMENT ......oiiiiiiiiiiiteere ettt sttt sttt sttt eneas 3-1
3.1 ATR QUALITY ¢ttt sttt st b ettt et esbe et enaesbeeneens 3-1
3.1 Air Quality—ReEZION L...uiiiiiiiiiieiieeieeie ettt sene v e 3-6
3.1.2  Air Quality—ReZION 2.....oociiiiieiieiieieciecre ettt e es 3-12
3.2 ATRSPACE ...ttt ettt sttt ettt e ae et st et et eneeneas 3-15
3. 2.1 OVEIVIEW..eeutiiieieitieie sttt tete et ettt te et et e ae e st et e e st et e st emeeteebeeneeseeneenseeneenean 3-15
3.2.2  AIrspace—ReEZION L. c.ccoiiiiiiiiiiiieiectecece et 3-18
3.2.2.1  Special Use AIISPACE......ccvveerrieeriiieeieeeieeesreeereeesereeseseeeseeessseesnnes 3-18
3.2.2.2 Military Training ROULES ........c.ccecviiiviiiiiiieieeciee e 3-18
3.2.2.3 En Route Victor Airways and Jet Routes ..........cccceevvevveeeciieennreennee. 3-18
3.2.2.4  Airports/Airfields/AIrStrips ...cceeecveeecieeeciieeeiee e 3-18
3.2.2.5  Air Traffic Control ........cccooiiiiiiiiiiieee e 3-18
3.2.3  AIrspace—ReEZION 2.....ooiuiiiiiiiiiiiieieeee e 3-24
3.2.3.1  Special USe AIISPACE....ccceririeriiriieierienienienieetenie ettt 3-24
3.2.3.2  Military Training ROULES ........cceeeeiieiiiiriiiieieieee e 3-25
3.2.3.3 En Route Victor Airways and Jet Routes ...........cccceeveevieneeneennnne. 3-26
32314 AQIPOITS.cuiiiiiiieierieeete ettt sttt sttt et bttt 3-26
3.2.3.5  Air Traffic Control ....ccooeeiiiiiiiiniee e 3-26
33 CULTURAL RESOURCES ... .ottt 3-27
3301 OVEIVIEW .ottt ettt ettt st et b e st e e b ettt et e bt et e beeneentesaeeneas 3-27
3.3.2  Cultural Resources—Region 1 ........cccccuvviviiiieriienierieriecieee e 3-28
3.3.3  Cultural Resources—RegION 2 ........cccccvieiiiiieiieiierierie et 3-29

34 ENVIRONMENTAL JUSTICE AND THE PROTECTION OF

CHILDREN ...ttt sttt et a et e st e e te e st e tesseeneeseeneeneas 3-32
3.5 GEOLOGY AND SOILS ..ottt ettt st e e eneas 3-32
Page ii Environmental Assessment for the Testing and Evaluation of Directed Energy

Systems Using Laser Technology, Edwards Air Force Base, California



O© 0 3 O W»n b~ W N

W W W NN N N N N N N N N o e e e e e e e e
[\ =R N= e <IN e Y, B - VS I \° i = o e <R e Y N L \S R )

95TH AIR BASE WING

AIR FORCE FLIGHT TEST CENTER

TABLE OF CONTENTS (Continued)

3.5.1 Geology and Soils—Region 1 .......ccccoviiriiiiiiiiieiieeee e 3-33

3.5.1.1  TOPOZIAPNY..ccueiiiiieiiieieettectee ettt 3-33

3.5.1.2  GEOLOZY ettt ettt et 3-34

3513 SOUIS ettt ettt et reennens 3-34

3514 ETOSION.....iiitiitiiiiitieieie ettt ettt sttt st s 3-35

3.5.1.5  SCISIICILY touvvevieieieiieeie et eseeste ettt ee e e seaesnaeenseenseessaesseessnennns 3-35

3.5.2  Geology and SOils—ReEZION 2 .......ccceeviiriieiieiieiieee e 3-36

3.6 HAZARDOUS WASTE/HAZARDOUS MATERIALS......cccooiiieiiirieeceeeeeee 3-38
3.6.1 Hazardous Materials/Hazardous Waste/Solid Waste—Region 1 ..................... 3-39

3.6.1.1  Hazardous MaterialS..........ccoeceririeiinieiee e 3-39

3.6.1.2  Hazardous Waste ........cceeveerieniiniiiiieieeieesiee sttt 3-42

3.6.1.3  SOlid WaaSE.....coiiiiieiiieeeiee ettt 3-44

3.6.2 Hazardous Materials/Hazardous Waste/Solid Waste—Region 2 ..................... 3-46

3.7 INFRASTRUCTURE ......oiiiieee ettt ees 3-46
3.7.1 Infrastructure—RegION 1 .....cccccocviiiiiiiiiiiee e 3-46

3.7.1.1  ENErgy RESOUICES .....ccccviiieriiiieieiiiee ettt ettt 3-46

3.7.1.2  Water Distribution SYSteM ........cecvvierveeeiiieeriie e e eeree e 3-47

3.7.1.3  Wastewater/Storm Water.........cceecvierueeriienienieeiie et siee e 3-47

3.7.1.4 Communication SYSTEMS .......ccueruverurerererieenieerieeseeseeeeeeveesseesseenns 3-48

3.7.1.5  Transportation SYSTEMS ........ceeueeruieriieriienieniesee e eieesiee e see e 3-48

3.7.2  Infrastructure—RegION 2 .......cceeiiieiiiiiiiieeie ettt 3-49

3.8 LAND USE ...ttt ettt ettt ettt ae st esaesesseessaseeseensesseessensenseensas 3-50
3.8.1  Land USe—ReZION 1 ...cccevviiiiieiieiieriecieeie ettt 3-50

3.8.1.1  Land Use ReSIICIONS. ......ccueruieriiriiriiniinieieeieeeesie et 3-53

3.8.1.2 Management Areas A through G.........ccccccvevierieniiencieceeeeeeee 3-54

3.8.1.3  Airfield OPerations..........cceecveecueerierieerirerieseesreeseeseesseesnessnesssennns 3-56

3.8.1.4  Visual/Aesthetic RESOUICES ........ccceeiuiriirieriieieierieeeee e 3-56

3.8.2  Land USe—REZION 2 ....cceeviieiieiieiieciiecieeie ettt et sieesaesaressveesraestaessnesene e 3-58

3.8.2.1  Military COmPIEXES...ccveevveerierrierieiieiieieeseesereesreereereesseesseesenenens 3-58

3.8.2.2  Natural RESOUICES.....ccceeriiriiriiiiieiieiteteste sttt 3-58

3.8.2.3  Native American ReServations .........cccceveceruereereeresienesieeieneeeeens 3-59
Environmental Assessment for the Testing and Evaluation of Directed Energy Page iii

Systems Using Laser Technology, Edwards Air Force Base, California



O o0 9 O B~ W

W W W NN N N N N N N N N o e e e e e e e
N = O 0 X NN R WD R, O 00NN N W N = O

AIR FORCE FLIGHT TEST CENTER 95TH AIR BASE WING

TABLE OF CONTENTS (Continued)

3.8.2.4  City/County Lands........ccceevirriiiiiiiieiieienie et 3-59

3.8.2.5  ATIPOILS.ccuiiiiieieieeiieieeteeteete ettt e et sttt e te e se st enbesseesneseeseensans 3-59

3.8.2.6  Land Management........ccccceeuerueeiieniieniienie e eeeeie e sieeseeesee e 3-59

3.8.2.7  Visual and Aesthetic RESOUICES ........c.ccevueiirieniiniiniieniriieereeeee 3-60

3.9 NATURAL RESOURCES ..ottt ettt 3-60
3.9.1 Natural Resources—Region 1 ........cccceeviiriiieiiienienierierieeie e 3-61

39101 PLANES coutiiiiiee ettt 3-61

3.9.1.2  WILAIT@....eoiiiiiieeee e 3-66

3.9.1.3  Sensitive Habitats .........ccceiiiieiiiieieee e 3-68

3.9.2  Natural Resources—RegIon 2 ........cccocvviiiiiiieriieieieciecee e 3-70

3.9. 2.1 PLANES coutieiieeeeeee ettt 3-72

3.9.2.2  WILAHT@....coiiiiee e 3-72

3.9.2.3  Sensitive Species and Habitats ............ccccveeviieicieeiiiccieecie e, 3-74

310 INOISE. ..ottt ettt ettt et e e st e be et e e st e bt ene et e e st et e eteentebeeneensenes 3-76
3.10.1 NO0iS€ CharacteriStiCs ........eerueereerierierieeieeieeriee st te sttt et e e e sbeeseeesaee e 3-76

3.10.2 Measurements of Aircraft Noise Impact on Human Annoyance...................... 3-79

3.10.3 Measurements of Noise Impact on Land Use Compatibility............c.cccuveeneeen. 3-80

3.10.4 EXiSting NOISE SELHINE ..cc.eevuiiriieiieiiieitieriieeie ettt ettt et e esnee e 3-80
3.10.4.1 NOISE—REZION 1 ..oouiiiiiiiieiieiieeie ettt 3-80

3.10.4.2 NOISE—REZION 2 ..oeeiiiiiiieiieiieee ettt 3-84

3.11  PUBLIC/EMERGENCY SERVICES .......ccoooiitiiiriieieie ettt 3-87
3.11.1 Public/Emergency Services—Region L........ccccvevieveierciinciinniierieneesee e 3-87
3.11.1.1 Fire Protection/Prevention..........coeeceverierienenienieeeeiesi e 3-87

31112 SCCULILY .euvietieiieiie et eteesteesteeettesereesbeesseeteessaesssesssesnseessaesseessnesssennns 3-87

3.11.1.3  Medical SEIVICES ....ccuiruieiiiiriieiiniieie ettt ettt 3-89

3.11.2 Public/Emergency Services—Region 2.........ccccvevvevieriinciinniieieenieenee e 3-89

3.12  SAFETY AND OCCUPATIONAL HEALTH.....cceootiiiieieeeeee et 3-89
3.12.1 Safety and Occupational Health—Region 1..........ccccevvvriiiiieniicnieniecie e 3-89

3.12. 1.1 RaNEE Safety....cccviiviiiiieriieciecie ettt 3-90

3.12.1.2 ExXposure Hazards..........ccceevverrieiieciieiieiesee e 3-91

3.12.1.3 Maximum Permissible EXpOSUIe..........ccccvevviiiriieniieeieecree e 3-92

Page iv Environmental Assessment for the Testing and Evaluation of Directed Energy

Systems Using Laser Technology, Edwards Air Force Base, California



© 00O N O o B~ W DN

e e e
w N B, O

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

95TH AIR BASE WING AIR FORCE FLIGHT TEST CENTER

TABLE OF CONTENTS (Continued)

3.12.1.4 Laser Scattering EffectS.......cccccvvviiiiii i 3-92

3.12.1.5 Test Range Safety ControlS.........cccccoveveiviiiie i 3-93

3.12.2 Safety and Occupational Health—Region 2...........ccccvvvviviie v 3-93

3.13  SOCIOECONOMICS. ...ttt 3-94
3.13.1 S0CioeconOmMICS—REGION L.....coiiiieie e 3-95

3.13.2 SOCI0eCONOMICS—REGION 2......oviiiiiieicieetee e 3-96

3.14  WATER RESOURCES .......ccooiiiiitiiiteie ettt 3-96
3.14.1 Water ReSOUrCeS—REGION L.......ccciiiiiiiiieieisiesiese et 3-96
3.14.1.1 Water Quantity and SOUICE .........ccerveveiririieniesieneeeeeees e 3-96

3.14.1.2 Water QUAlITY ....cc.ooveiiieiiicee e 3-97

3.14.1.3 Storm Water Drainage/Flood Prone Areas.........c.cccceoeveveivnenenienn. 3-97

3.14.2 Water ReSOUICES—REGION 2........ciuiiiiiiiiieiieiisiesie st 3-99

4.0 ENVIRONMENTAL CONSEQUENCES .......ooiiiiieieciece e 4-1
4.1 ATR QUALITY ittt bbbt 4-2
4.1.1 Alternative A (Desired Capability, Proposed Action Alternative) ..................... 4-2

4.1.1.1  Air Quality—Region L ........ccoviieiiiieece e 4-2

4.1.1.2  Air Quality—Region 2 ........ccocieiiiece e 4-5

4.1.2 Alternative B (Limited Capability).......cccccvviiiiiiiiiieie e 4-6

4.1.2.1  Air Quality—Region 1 ..o 4-6

4.1.2.2  Air Quality—RegION 2 ......ocoieiececcec e 4-6

4.1.3 Alternative C (NO-ACtION AIEINALIVE) .......ccviiiiiieiie e 4-6

4.1.4  Conformity Applicability Screening AnalysiS..........cccovivevieeiiieiiievie s se e 4-7

4.2 ATRSPACE ...ttt bbbt 4-13
4.2.1 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-13

4211 AIrspace—RegION 1 ..o 4-13

4.2.1.2  AIrspace—RegION 2 ..o s 4-18

4.2.1.3  Mitigation MEASUIES .......ceiviriiiiieieieisie sttt 4-23

4.2.2 Alternative B (Limited Capability)........cccooriiiiiniiiieceee 4-24

4221 AIrspace—RegION 1 ... 4-24

4.2.2.2  AIrSpace—REgION 2 .....c.ooviiiiiiiiiee e 4-27

Environmental Assessment for the Testing and Evaluation of Directed Energy Page v

Systems Using Laser Technology, Edwards Air Force Base, California



© 00 N O O B~ W DN

[EY
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

AIR FORCE FLIGHT TEST CENTER 95TH AIR BASE WING

TABLE OF CONTENTS (Continued)

4.2.2.3  Mitigation MEASUIES .......cceeiveriiiiieeieeseeseeseeseesaesnieenreesteesreesree e 4-27
4.2.3 Alternative C (NO-ACtion AREIrNALIVE) .....c.cccvveie e 4-27
4.3 CULTURAL RESOURGCES .......ocotiiiitiiiteinieistee e 4-28
4.3.1 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-28
4.3.1.1  Cultural Resources—Region 1........cccocviviiiiiinnrninee e 4-28
4.3.1.2  Cultural Resources—RegioN 2 .........cccocviiiiiiiene e 4-29
4.3.1.3  Mitigation MEASUIES ........ccciuiiiiiereeierie e eee sttt see e 4-30
4.3.2  Alternative B (Limited Capability).........cccooviiiiiiieiiieeee e 4-30
4.3.2.1 Cultural Resources—RegION L.........cocoriiiiiiiiiiiiseneeeeee 4-30
4.3.2.2 Cultural Resources—REgION 2..........ccoireiiriiiieieinie e 4-31
4.3.2.3  Mitigation MEASUIES........eiviiiiiiieieeeieie sttt 4-32
4.3.3 Alternative C (NO-ACtion AITErNAtIVE) .........ccoveiveiiiiiiiicereeeeee e 4-32
4.4 ENVIRONMENTAL JUSTICE ....coiiiiiiiiiiie s 4-32
4.5 GEOLOGY AND SOILS ..ottt 4-34
45.1 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-35
45.1.1 Geology and SOils—Region L.......c.cccevivieieiiiieieeese e 4-35
45.1.2 Geology and SOilS—REQION 2.......cccoeviiiieieiiee e 4-37
4.5.1.3  Mitigation MEASUIES .......cceeieeriieiieeiieesieeseeseeseeseesnteenteesreesreesree e 4-38
4.5.2 Alternative B (Limited Capability).......cccccoveiiiiiiiiiii e 4-38
4521 Geology and Soils—Region 1......cccccceviiiiiiiiiiiesec s 4-38
4.5.2.2 Geology and Soils—Region 2.........ccceveiiiiii i 4-40
4.5.2.3  Mitigation MEASUIES........cceoiiiiieieeiere e eie sttt enees 4-41
453 Alternative C (NO-ACtion AIErNALIVE) .......ccoiverviiiiciiie e 4-41
4.6 HAZARDOUS MATERIALS /HAZARDOUS WASTE.......cccccctiiinreneenee e, 4-41
4.6.1 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-41
46.1.1 Hazardous Materials/Hazardous Waste—Region 1 and
REGION 2 et 4-41
4.6.1.2 Mitigation MEASUIES .......ceiviiiiiiieieieieie st 4-45
4.6.2 Alternative B (Limited Capability) ........cccooiiiiiiiiiiiineeeee 4-45
4.6.3 Alternative C (NO-ACtioN AITErNALIVE) .......ccevveriiiiiiiiicereeeeee e 4-46
4.7 INFRASTRUCTURE ..ottt 4-46
Page vi Environmental Assessment for the Testing and Evaluation of Directed Energy

Systems Using Laser Technology, Edwards Air Force Base, California



© 00O N O o B~ W DN

NN NN B B R R R R R R R e
W N B O © 0 N O O b W N P O

24
25
26
27
28
29
30
31
32

95TH AIR BASE WING

AIR FORCE FLIGHT TEST CENTER

TABLE OF CONTENTS (Continued)

4.8 LAND USE AND VISUAL/AESTHETIC RESOURCES..........ccccoooniiniineincennen, 4-46
4.8.1 Alternative A (Desired Capability, Proposed Action Alternative) .................. 4-47

4.8.2 Alternative B (Limited Capability).......cccccoveiieiiiiiiiiiie s 4-47

4.8.3  Mitigation MEASUIES ......ccveiieiieeiieerteesteesteesreeeeesteesteesreesaeesneesnbeeteesreesreesreeans 4-48

4.8.4  Alternative C (No-Action AIErNative) .........ccooverereeie e 4-48

4.9 NATURAL RESOURGCES ......cooiiiiiieieiiee ettt 4-48
4.9.1 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-48

4.9.1.1  Flight and Ground Test Activities—Region 1..........cccccevvevvrvnnnn. 4-48

49.1.2 Flight and Ground Test Activities—Region 2............ccccvvvervvnnnn. 4-59

4.9.2 Alternative B (Limited Capability) ........cccooriiininiiiiieceee 4-59

49.2.1 Flight and Ground Test Activities—Region L..........c.ccccevervrrnnnnnn. 4-60

4.9.2.2 Flight and Ground Test Activities—Region 2............cccceveverennnnn. 4-61

4.9.3 Alternative C (NO-ACtioN AITErNALIVE) .......cccovverieiiiiiiieereeeee e 4-61

4.9.4  Mitigation MEASUIES .......ccveiveiiieiesiecee ettt e e ste et sae e be e saeereanes 4-61

A.10  NOISE... .ottt 4-64
4.10.1 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-65
4.10.1.1 NOISE—REQION L ..ot 4-65

4.10.1.2 NOISE—REQION 2 .....eviiiieieciie st ee e se e et sae e 4-68

4.10.2 Alternative B (Limited Capability).......cccccoveiiieiiiiiii e 4-68

4.10.3 Alternative C (NO-ACtion AREINALIVE) .....c.cccveevieeie e 4-69

4.10.4 Noise Impacts 0N WIlAHTE .......c.ooiiiiiiiie e 4-69

4.10.5 Mitigation MEASUIES ......ccueiiveiieerieeiteesteesteesteeeteesteesteesreesaeesneesnbeeteesreeseeesreeans 4-69

411 PUBLIC/EMERGENCY SERVICES ......ccooiiiiiieieiiet e 4-69
412 SAFETY AND OCCUPATIONAL HEALTH....ccciiiiiiee e 4-70
4.12.1 LASEI HAZAIMS ..ottt 4-70

4.12.2 LaSer BaCKSCALEN ........ciuiiieeeiecieeiieie ettt 4-72

4.12.3 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-73
4.12.3.1 Safety and Occupational Health—Region 1............ccccovniiiiinnnnn 4-73

4.12.3.2 Mitigation MEASUIES ........eiviriiriiiiieicieie sttt 4-78

4.12.3.3 Safety and Occupational Health—Region 2............cccccoceneiiiennnn 4-79

4.12.4 Alternative B (Limited Capability) ........cccooiiiiiiiiiiiiieeeee 4-82
Environmental Assessment for the Testing and Evaluation of Directed Energy Page vii

Systems Using Laser Technology, Edwards Air Force Base, California



© 00 N O O B~ W DN

[EY
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

AIR FORCE FLIGHT TEST CENTER 95TH AIR BASE WING

TABLE OF CONTENTS (Continued)

4.13

4.14

4.15

4.16

4.17

4.12.4.1 Safety and Occupational Health—Region 1..........ccccoovvvviviinennns 4-82
4.12.4.2 Mitigation MEASUIES .......cceeiierireeieeiteesteesteesreeseeseesteenteesreesreesreeans 4-85
4.12.4.3 Safety and Occupational Health—Region 2..........ccccccevvviviinennns 4-86
4.12.5 Alternative C (No-Action AIErNative) .........cocovveerereeie e 4-86
SOCIOECONOMICS ...ttt ettt sttt enaeneerens 4-86
4.13.1 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-86
4.13.2 Alternative B (Limited Capability).........ccooviiiiiiiiieeee e 4-87
4.13.3 Alternative C (NO-ACtion AITErNALIVE) ........ccooveiveiiiiiiieereeeeee e 4-87
4.13.4 Mitigation IMEASUIES .......cueiviriiieieieieiieie sttt 4-87
WATER RESOURGCES ... .ottt te et 4-87
4.14.1 Alternative A (Desired Capability, Proposed Action Alternative) ................... 4-89
4.14.1.1 Water ResourceS—REGION 1 ......ccoveviiiiiiiirieiieeeee e 4-89
4.14.1.2 Water Resources—Region 2 ........ccccoveveiveieni i 4-90
4.14.1.3 Mitigation MEASUIES ........cccoveieiiiesieeiesiese e ste e see e re e sreeneas 4-90
4.14.2 Alternative B (Limited Capability).........cccccoveiiiiiiiiecece e 4-90
4.14.2.1 Water Resources—Region 1 .........cccocevviiveiieiiiicse e 4-90
4.14.2.2 Water Resources—Region 2 .........cccceveiveiiini i 4-91
4.14.2.3 Mitigation MEASUIES .......cceeirerireeieeiieesteesteeseeseesaesnteenteesreesreesree e 4-92
4.14.3 Alternative C (NO-ACtion AREIrNAtIVE) .....c.cccveeie e 4-92
CUMULATIVE IMPACTS ..ottt et 4-92
4.15.1 Past, Present, and Future OPerations ..........cccceeveereerieesieesiensneessee e e senesenens 4-93
4.15.2 Areas with Potential Cumulative IMmpacts..........ccoceveiiiieiienieieeeeeee e 4-96
4.15.2.1  AIr QUAILY ..ot 4-96
4.15.2.2  LaNA USE...ooeiieiei ettt et 4-96
O T T [ -SSR 4-97
UNAVOIDABLE ADVERSE IMPACTS......coi ittt 4-98
4.16.1 ECOIOQICAl RESOUITES......c.eiiiiiiiiiiirieie et 4-98
T I T g o N - SRR 4-98
SHORT-TERM VERSUS LONG-TERM PRODUCTIVITY OF THE
ENVIRONMENT ...ttt et e e s tbe e et e et e e snbe e e ntae e saeeeanes 4-98

Page viii

Environmental Assessment for the Testing and Evaluation of Directed Energy
Systems Using Laser Technology, Edwards Air Force Base, California



10
11
12
13

14

15
16
17
18
19
20
21
22
23
24
25
26

95TH AIR BASE WING AIR FORCE FLIGHT TEST CENTER

TABLE OF CONTENTS (Continued)

4.18 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF

RESOURCES ..ottt ettt
5.0 REFERENCES ...ttt sttt e
6.0 PERSONS AND AGENCIES CONTACTED ....cccceeiiiiiiiinienicnieeiceieeeeeeseeee
7.0 LIST OF PREPARERS ........oooiiiiiiitceee e
8.0 ACRONYMS AND ABBREVIATIONS .....ccoooiiiiiiiiiceeeeene e
APPENDICES
A AIR EMISSIONS ANALYSIS
B ANALYSIS OF LASER ENERGY AT TEST RANGES
C DISTRIBUTION LIST
D PHOTOS OF PROPOSED TARGET AREAS
E RESPONSE TO COMMENTS

LIST OF FIGURES

I-1  General VICINILY MAP ..ocvvevvieriieieeiieiieicesiee sttt eteesieeseeseaessseesteessaessaessnesssesnseensenns
1-2  Commercial/Civil and Military Applications of DE Systems...........cccecevevvrevvrriennnnne
1-3  Artist Concept 0f the ABL .......oocioiiiiieiiceceeeceete et enre s
1-4  Artist Concept 0f the ATL ......ooiiiiiiiieieiece e
1-5  Artist Concept Of THOR .......ccoiiiiiiiiiiitececeee ettt sen e sveeare e
1-6  System Development and Test and Evaluation Process ...........cccocvevverevinciiecvienieennens
2-1 BaSIC LASET ...ttt sttt
2-2  Test Areas for the Proposed Action and Alternatives.........c.ccoecveeeerieerieencieeeneeenneenns
2-3  Edwards AFB Management ATCaS.........ccceervvreerreercreeerieeenreeeseeesseesseessseesssseessseeanes
2-4  Examples of Laser Target ATCaS........cccceecieervrererieeiieerreeeiteeesreesreeessseesseessseeessneenns

Environmental Assessment for the Testing and Evaluation of Directed Energy
Systems Using Laser Technology, Edwards Air Force Base, California

Page ix



O 0 9 O kA W —_

N N NN N NN N NN = e e e e e e e e
O 0 9 O U A W NN = O 0V 0NN R WD = O

AIR FORCE FLIGHT TEST CENTER 95TH AIR BASE WING

LIST OF FIGURES (Continued)

3-1  Air Basins and Districts in REZION 1.........cccveviiiiiiiiniiiieeiieieeieeeesee e 3-7
3-2  Air Quality Control Districts in REZION 2.........cccvvviiiiiiiiiieiieiieriesie e ere e seee e senesene e 3-13
3-3  FAA Classes of Controlled and Uncontrolled AIrSPace .........cceevveeveecveerrierieesieeseesnesnesvesneens 3-16
3-4  Airspace in Re@ions 1 and 2 ........cccueeeiiiiiiiiiiieiecie ettt sra e s taesanesnre e 3-19
3-5 Military Training Routes in the R-2508 Complex (Regions 1 and 2).........ccceevvevvevvenvenneenens 3-21
3-6  Jet Routes, Airports, and Airfields in the Regions 1 and 2..........cccccveevveiieniienienienieciecieeens 3-23
3-7  Cultural Resources in Regions 1 and 2 .........ccceeviiiiiiiiiiiinieiie e ere et see v e evessreeraens 3-30
3-8  Native American Reservations and Boundaries in Regions 1 and 2...........ccccccoevvienciieiciiennen, 3-31
3-9 Sites, Areas of Concern, and Operable Units at Edwards AFB .........ccccccoieiiiiiiicciieieeeeee 3-45
3-10 Infrastructure in ReZIONS 1 and 2..........cccviiiiiiiiiiieiie ettt e sve e e aae e eveesvae e 3-51
3-11 Habitats and Plant Communities at Edwards AFB ..........ccociiiiiiiiiiiiieeeeeeee e 3-62
3-12  Desert Tortoise Relative Density Estimates on Edwards AFB...........ccccooiiiiiiiiiniiiieee, 3-70
3-13  Sensitive Wildlife Habitat and Significant Ecological ATeas ..........cccccoceveevenenicneneenenennene. 3-71
3-14 Provinces and Vegetation in Regions 1 and 2..........cccceviiriiiiiiieniienieeieeeeceeeee e 3-73
3-15 Sensitive and Endangered Species in Regions 1 and 2..........cccceceviniinininieninieninceeeneee, 3-75
3-16 Examples of Typical A-Weighted Sound Levels........ccooveriiniiiiiiiiiiieeeeeese e 3-77
3-17 Noise Contours Around Runway 04/22 at Edwards AFB ........cccccoovieviiiniiniiieceeeceeee, 3-85
3-18 Cumulative Noise Levels for Restricted Area R-2515 .....cccccooiiiiiiiiiieeeeeee, 3-86
3-19 Noise Sensitive Areas in the R-2508 COmPIEX.......ccccoveriiiriiriiriiiieireie et see e ereeeeens 3-88
3-20  Water Resources in Regions 1 and 2 .........c.cccveviieriieniinieiiecie e 3-100
4-1  Example of HEL Lasing Proteus Target Board .............cccoveviiiciieiiiiieiccic e 4-14
4-2  Special Management Areas in the R-2508 CompleX .......ccccovveviiiiiiiiieniieniesiecie e 4-21
4-3  Location of Laser Target Areas in the Management ATEAS ..........cceevveerreereerresveeveereesseesseesees 4-49
4-4  Example of an Existing Target Board..............ccocoviiiiiiiiiiiiieciecece e 4-51
4-5  Potential ATL Air-to-Ground Target on the PIRA .........c.ooooiiiiiiiiieeeceeeecee e 4-75
4-6  Typical Backdrops for A/G and G/G Laser TeStS.....cceevuiiiciiieiiieniieeiieeeiee e esveeereeevee v 4-80
4-7  Example of Horizontal Buffer Zone for Ground Target ..........ccccceevveerciiieeieeniie e 4-81
Page x Environmental Assessment for the Testing and Evaluation of Directed Energy

Systems Using Laser Technology, Edwards Air Force Base, California



O 0 9 N b~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

95TH AIR BASE WING AIR FORCE FLIGHT TEST CENTER

LIST OF TABLES
2-1  Projected/Estimated Laser Test and Evaluation FIights ...........coccooiiiiiiiiineecee 2-6
2-2  Projected/Estimated Laser Test and Evaluation Ground-to-Ground Missions.............cccceeerueenee 2-6
2-3  Candidate Laser System Properties Requiring Test and Evaluation...........ccccooceeceeneniniincncennne 2-8
2-4  Anticipated Environmental Impacts for the Affected Environment ............ccooceeeiiiniininennne. 2-18
3-1 National and California Ambient Air Quality Standards............ccoeeeveevienieneeniieere e 3-2
3-2  Conformity Analysis De Minimis TRresholds .........ccccevieviiriiiiiiiiiiicie e 3-5
3-3  National/California Ambient Air Quality Standards Attainment Designations for

the ReION 1 PrOJECt AT ......iciiiieiiiiciieeiieeeiee ettt eree et esreeeteeeseveeesreeessbeessseeensaeessseeenseeenes 3-8
3-4  Summary of Existing Emissions at Edwards AFB (tons/year) .........ccccceeveveeeeiieeniienieeeree e 3-11
3-5  MDAB Portion of Kern County Baseline and Forecasted Emission Baseline

(TOMIS/YRAT) ...veeeitie et e etee ettt ettt e et e et e e s bt e eabeessbeeebbeessseaessaeesssaessseeessseesssaeanssaeassaessseeessseesnseaanes 3-11
3-6  National/California Ambient Air Quality Standards Attainment Designations for

the REZION 2 PIOJECT ATCA....cc.eiiiieiieiieiietieeeie ettt ettt ettt ettt ettt e bt e saeesaneeneeenneens 3-14
3-7  Special Use Airspace In and Surrounding Alternatives A, B, and C.........ccccooevievincnicnennnne. 3-24
3-8  Ecosystem Provinces and Sections Underlying the R-2508 Complex

0016 B A7 101 1 15 U 3-37
3-9  Approximate Quantities of Hazardous Chemicals On-Board Mission Aircraft ...........c..ce.ue.n. 3-40
3-10 Hazardous Chemicals Used to Support the COILL ..........ccoooveviienienieeieeieciceeeee e 3-41
3-11 Waste Created During a Typical MISSION .......c.cccvirviriiieriieriieriiesieeeeseeereereesseesseesseessnessnessseans 3-43
3-12 Land Use Designations in Region 1 (Edwards AFB) .......cccccoovivriiiiiiiiiieieierieceesee e 3-52
3-13  Sensitive Plant Species at EAWards AFB ..........coooiiiiiiiiiiiieeeeeeteeee e 3-64
3-14  Floristic Provinces Underlying the R-2508 COmPIeX........cccvevierierieiiieiierieieeneesiee e sveeneens 3-72
3-15 Relationship Between C-Weighted and A-Weighted Sound Levels and Percent of

the Population ANNOYEd........c.eiviiiriiiiieiiecieere ettt see e aeete e e e steestaesebeeeseesseesaessaesenessneans 3-80
3-16  Land Use CompPatiDIlIty .......cccueiiveeiieeirierieesiesiesreereereesseeseesteestaesssessseesseesseesseesssesssesssesssessseans 3-81
3-17 Water Level for Rosamond Dry Lake Flooding Events ..........c.cccccveeviiiiiieiciieeiie e 3-98
4-1 Estimated High Energy Laser Gaseous Emissions (per miSSion) ..........cceceveeeveeenveencieeeneeenneenns 4-3
4-2  Project/Chase Aircraft Utilization for Laser Test and Evaluation Chase Aircraft........................ 4-8
Environmental Assessment for the Testing and Evaluation of Directed Energy Page xi

Systems Using Laser Technology, Edwards Air Force Base, California



—

O 0 9 O kA WD

10
11

AIR FORCE FLIGHT TEST CENTER 95TH AIR BASE WING

LIST OF TABLES (Continued)

4-3  Conformity Applicability for Total Emissions Sources Associated with

Alternatives A and B........cooiio et 4-9
4-4  COIL and Other ABL/ATL Chemical Reporting Requirements (in pounds)............cceeeveeveennenn 4-43
4-5  Lasers Potentially Tested At EAwards AFB .......cccoooiiiiiiiiieiecee e 4-44
4-6  Summaries of Sound Levels for Proposed Laser Test and Evaluation Aircraft.......................... 4-66
4-7  Parameters for Laser Test and Evaluation EVents ..........ccccoooieeiiiiieiinineeeeeeee e, 4-71
4-8 Sortie Summary by Aircraft and Year at AFFTC........cccoooviiiiiiiiiieieeeeee e 4-93
4-9  Projected Sorties for NewW Programs..........ccccccieeiiiiiiieiiie et eiee e sveeeireesveesreeeeveeeavee s 4-95
Page xii Environmental Assessment for the Testing and Evaluation of Directed Energy

Systems Using Laser Technology, Edwards Air Force Base, California



0 N N n Bk~ W

10
11
12
13
14
15

16

17
18
19
20
21
22
23
24
25

26

27
28

95TH AIR BASE WING AIR FORCE FLIGHT TEST CENTER

1.0 PURPOSE AND NEED FOR ACTION

1.1 INTRODUCTION

This Environmental Assessment (EA) evaluates the potential environmental impacts associated with the
test and evaluation of low, medium, and high power directed energy (DE) systems using light
amplification by stimulated emission of radiation (laser) systems within the R-2508 Complex and at
Edwards Air Force Base (AFB), California. Directed energy systems include laser, high-power
microwave, and charged or neutral particle beam systems. The most mature DE technology is the laser.

This EA will only focus on laser systems.

This EA is being prepared in accordance with the requirements of the National Environmental Policy Act
(NEPA) of 1969, as amended (42 United States Code 4321 et seq.); the Council on Environmental
Quality Regulations for Implementing the Procedural Provisions of NEPA (40 Code of Federal
regulations [CFR] 1500-1508); U.S. Air Force Instruction 32-7061, The Environmental Impact Analysis
Process (EIAP); and Title 32 CFR Part 989, which implements these regulations in the EIAP, and other
federal and local regulations. The U.S. Air Force Flight Test Center (AFFTC) is representing the
Department of Defense (DoD) as the lead agency.

1.2 LOCATION OF PROPOSED ACTION

The Proposed Action would occur primarily on Edwards AFB (Management Areas B, E, and G) and
within the R-2508 Complex. Edwards AFB is located in the Antelope Valley region of the western
Mojave Desert in Southern California, about 60 miles northeast of Los Angeles, California. Portions of
the Base lie within Kern, Los Angeles, and San Bernardino counties. The Base occupies an area of
approximately 301,000 acres or 470 square miles and lies totally within the R-2508 Complex. The
R-2508 Complex occupies an area of approximately 19,600 square miles, extending from 45 miles north
of Los Angeles, California, to 10 miles south of Bishop, California. The boundary of the R-2508
Complex approaches the Nevada border on the east and Bakersfield and Fresno, California, on the west

(Figure 1-1).
1.3 BACKGROUND

The United States has recognized that technologies applicable to the development and production of

lasers and laser systems can be critical to the warfighting capability of its forces on the land and sea and

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 1-1
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Figure 1-1 General Vicinity Map

in the air and in space. The use of laser systems can allow the United States maintain the advantage over

our adversaries for the foreseeable future, with applications for all the armed forces throughout the

battlefield and entire spectrum of war. These systems represent a “leap-ahead technology” that will have

tremendous impact on the development of future joint and Air Force operational concepts and our

military’s ability to win decisively.

Page 1-2

Environmental Assessment for the Testing and Evaluation of Directed Energy
Systems Using Laser Technology, Edwards Air Force Base, California



E VS N )

O o0 3 O W

10

11
12
13
14
15
16
17

18
19
20
21
22

23
24
25
26
27
28

95TH AIR BASE WING AIR FORCE FLIGHT TEST CENTER

On June 6, 2000, scientists and technicians from the U.S. Army and Israel made history when they used a
chemically fueled, high-power laser to destroy an incoming Russian-made Katyusha rocket with a live
warhead on its nose. Since that date, over 40 Katyusha rockets have been destroyed during single and

multiple launch and targeting events.

The Air Force Transformational Flight Plan (Flight Plan), published in November 2003, emphasized the
importance of developing strategies and concepts of operation appropriate for this new era and of
rethinking doctrinal approaches to organizing, training, and equipping our forces. The Flight Plan
identifies key Air Force programs, Advanced Concept Technology Demonstrations, and future system
concepts that the Air Force believes will likely be the key enablers of the transformational capabilities

required for success. They include

. Deployment of a secure, robust, and wideband network. A major Air Force effort to
deploy such a network involves new laser communications. Laser communications offer
new potential for extremely high capacity as well as a secure means of communication
using different frequencies and propagation methods. They are inherently jam-resistant,
providing much greater security than typical wireless or wired communication systems.
Systems like the TeraHertz Operational Reachback (THOR) would support this
capability.

. Precision engagements. The Air Force recently completed a “Directed Energy Master
Plan,” which articulates its strategy to develop and transition DE applications such as
precision engagements, information superiority, space superiority, and ballistic missile
defense. Platforms like the Advanced Tactical Laser (ATL) are proposed to support this
type of capability.

. Missile destruction in flight. One of the key components of Homeland Defense is the
ability to protect the territorial United States from ballistic missile attack. The Air Force
is pursuing transformational capability that comprises detection of ballistic and cruise
missile launches and destruction of those missiles in flight. Platforms like the Airborne
Laser (ABL) and Evolutionary Aerospace Global Laser Engagement would support this
type of capability.

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 1-3
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1.3.1 Directed Energy Systems

Directed energy is an umbrella term covering technologies relating to the production of a beam of
electromagnetic energy or atomic or subatomic particles (DoD 2003). Directed energy is propagated
from selected regions of the electromagnetic spectrum emitting radiation energies that have distinct
wavelengths and frequencies. Research into DE has been in progress for decades. Understanding the
mechanisms that propagate these energies, developing the systems that produce them, and characterizing

their effects are the focus of current research and development by private industry and the military.

Directed energy is pervasive in the civilian and commercial worlds. Everyday uses of DE systems range
from scanners at supermarket checkout counters to the laser surgery used to correct vision and/or remove
or repair damaged tissue. Laser-based fiber-optic communications systems focus light down spun glass
pathways; in other words, DE is sent along a confined path and is an integral part of the Internet and
World Wide Web. Industrial lasers are used in a wide variety of businesses as measuring devices and as
tools for cutting and shaping materials. Laser spectroscopy has allowed enormous advances in medical
and material research, and such devices are essential equipment in any modern laboratory or research

facility.

Starting in 1962, the Air Force began to take a lead role in DE and has committed to a vigorous program
of experimenting, testing, and evaluating new operational concepts and developmental DE systems for air
and space power. The application of DE technology as non-lethal weapons is allowing rapid changes in
military strategies and operations. Because DE systems operate at the speed of light (about 300,000
kilometers per second), they have the potential to decrease the time needed for reaching operational
objectives, and unlike many other technological advances, can be applied at virtually every level of
military operations and conflict from peacekeeping to intercontinental warfare. Directed energy offers
enhancements to military capabilities by potentially achieving objectives with minimal or no collateral

damage to populations or to neighboring structures.

Speed, precision (focused power), and tunability (the ability to change the wavelength) are all, to a greater
or lesser extent, inherent characteristics of DE systems that have made them desirable in both the
commercial/civil and military environments. Speed and precision are also characteristics of computer
systems that have allowed DE technology to move from theoretical to practical application (Lexington
Institute 2003). Figure 1-2 illustrates the power and wavelengths of many commercial/civil and military

DE systems (lasers) currently in use.

Page 1-4 Environmental Assessment for the Testing and Evaluation of Directed Energy
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Civilian and Military Uses of Lasers
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2 Military Applications
1 IR Countermeasures
0.1 r—7 2 Undersea Surveillance
Solid State Excimer 3 Laser Radar
4 Active Imaging
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6 High Power Laser Weapons
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B Optical Fiber Comm G Tissue Cutting L Heat Treatment
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E TV, Entertainment J Circuit Repair and Marking O Power Beaming

Notes:
CD—compact disk

COIL —chemical oxygen iodine laser

DF — deuterium fluoride laser

Excimer— Excited dimer (diatomic molecule usually of an inert gas atom and a halide atom, which are bound in excited states)
(Excimer lasers operate in the ultraviolet wavelengths and may be considered as the third generation of industrial lasers.)
FEL—free electron laser

HF- hydrogen fluoride laser

HF Overtone — shorter wavelength laser that may achieve equivalent range performance with a smaller diameter beam director
mirror.

IR—infrared

kW-—kilowatt

MW-megawatt

W-—watt

Source: Directed Energy Professional Society 2003.

Figure 1-2 Commercial/Civil and Military Applications of DE Systems
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Use of DE systems in military applications is becoming more and more common. United States “smart
weapons,” which accounted for some 60 percent of all weapons employed in Kosovo and Afghanistan,
are dependent on lasers, either to illuminate their targets or, in the case of global positioning system
guided Joint Attack Munitions, on the use of laser range finders to precisely locate a target’s coordinates.
Laser range finders are key to operating virtually all modern, direct-fire weapon systems, including main

battle tanks and attack helicopters.

The Air Force and other military services are investigating conceptual laser systems to determine their
application as potential lethal or nonlethal weaponry on airborne platforms and ground-based stations.
Laser systems that have reached the developmental phase require extensive testing and evaluation before
production can proceed. Examples of developmental systems that are being investigated are the ABL, the

ATL, and the THOR programs.

The ABL is a Boeing 747-based, multi-megawatt (one megawatt equals one million watts) laser platform
that will engage and destroy ballistic missiles during their boost phase at hundreds of kilometers standoff
range (Figure 1-3). The ABL will thus not have to penetrate into enemy airspace to accomplish its
mission. Nevertheless, the ABL will be capable of limited self-defense since it will be able to track,

target, and destroy surface-to-air missiles, air-to-air missiles, and threatening aircraft.

Figure 1-3 Artist Concept of the ABL

The ATL is an Advanced Concept Technology Demonstration (ACTD) program for a tactical high-
energy laser (HEL) weapon system on an airborne platform (Figure 1-4). This Air Force Special
Operation Command-acquired, jointly sponsored effort will demonstrate technology concepts to satisfy
mission needs for an ultra-precision, standoff strike capability. In addition, specific ATL ACTD

objectives include demonstrating a modular, high-energy laser weapon and the ability to acquire and

Page 1-6 Environmental Assessment for the Testing and Evaluation of Directed Energy
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1  engage tactical targets in an air-to-ground system test. Planning is in place and funding has been

2 scheduled for an acquisition program in 2006.

7 Figure 1-4 Artist Concept of the ATL

8 The THOR program would establish a high-speed, global, broadband connection for air, ground,
9  subsurface, and space communications (Figure 1-5). This network would be “fiberless fiber” capable of
10 providing secure, assured, high data rate end-to-end communication for warfighters by developing,
11 integrating, and demonstrating innovative optical system concepts and technologies.

12

“Fiberless Fiber”
will complete the
Global Grid and
provide secure,
assured, high data
rate and end-to-end
communications to
airborne, terrestrial,
surface, and
subsurface
warfighters by
developing,
integrating and
demonstrating
innovative optical
system concepts

" Vo e, — Zi— @ 7" TSN and technologies.
14 Figure 1-5 Artist Concept of THOR
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Communications systems based on DE, specifically lasers, may provide the solution to the military’s
growing problem concerning the availability of bandwidth needed to support an increasingly network-
centric, information-dependent force structure. In general, laser-based communications can provide high

capacity, reliable, and secure communications between widely distributed, mobile military platforms.

As part of its mission, the AFFTC conducts test and evaluation programs for the Air Force in addition to
supporting other test and evaluation customers including the U.S. Army and U.S. Navy. The majority of
the work consists of testing total weapons systems, including all major subsystems, as part of the Air
Force Mobility Command systems development and support. Each subsystem is evaluated to determine
whether it will perform as designed, whether it will perform in conjunction with other subsystems in a

mission environment, and the effects on the total system performance.
1.3.2 Developmental Test and Evaluation Process
1.3.2.1 Test and Evaluation Process

Figure 1-6 shows the relationship between system development and the test and evaluation process.

Improve

Pre-Test
Analysis &

Planning

Evaluate

Source: Directed Energy Professional Society 2003.

Figure 1-6 System Development and Test and Evaluation Process

The following steps are integral to the system development phase:
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System Development
1. Identify need for developmental system.
2. Build developmental system.
Test and Evaluation Process
1. Determine objectives.
2. Pre-test analysis and planning.
3. Test.
4. Reduce data and evaluate.
5. Check results per objectives and test plan.
6. If satisfactory, complete test and evaluation report.

7. [If results are not satisfactory, improvement is required. The problem could be associated with
poor pre-test analysis and planning or poor testing/data collection. Rework as necessary and

retest as required to meet established test and evaluation objectives.
1.3.2.2  Establish Baseline Measurements

Testing developmental laser systems to develop baseline measurements is necessary to understand
characteristics of system hardware in relation to the aircraft that would use the systems. Demonstrating
the potential utility and functionality of these systems under field conditions is another step that is

required before a decision to go into full-scale production can be made.
14 PURPOSE OF THE PROPOSED ACTION

The purpose of the Proposed Action is to conduct test and evaluation of the complex laser
aircraft/weapons systems of the future at the AFFTC. The mission of the AFFTC has developed from a
high performance aircraft flight test facility in the 1950s and 1960s to that of a high technology test and

evaluation center for complete aircraft/avionics systems. Thus, laser testing is a continuation of the

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 1-9
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evolving primary mission of the AFFTC and is fully in accord with that mission as it has advanced since

the 1940s.

An aircraft weapons system today is a tightly integrated system of airframe, engine, avionics (sensors and
communications systems), and weapons. As current weapons become integral to the avionics and sensor
suite of the aircraft, it becomes impractical to test any part of the system (aircraft, avionics, or weapon)

individually.

As laser systems (communications and weapons systems) continue to mature, they will also become an
integral part of the complete aircraft system. As the primary Air Force test center for new aircraft and
modifications of existing aircraft, it will be necessary to test the laser components of new aircraft of the
future along with all the other components of the aircraft system. It is impractical to conduct a thorough
test of the airframe, the engine, or any of the avionics suite without being able to operate the laser system

as well.

The ABL of today is an example of the early stages of this test and evaluation process. The ABL would
continue to be tested and evaluated using the chemical oxygen iodine laser (COIL), which is primarily
associated with the aircraft as a large piece of cargo. The COIL exhibits some integration with the
aircraft communications and avionics suite and has some impact on the aerodynamic characteristics of the
aircraft, but by and large it is a weapon that is carried by the aircraft. Even with the ABL, the
airframe/engine must be tested along with the laser to ensure there is no interference between their
individual functions. Laser equipped aircraft of the future will likely become so tightly integrated that the

flight controls, the aircraft sensor suite, and all pilot/cockpit interfaces will be tested in concert.

Thus, to continue providing the Air Force with a highly capable aircraft and aircraft weapons systems test

and evaluation capability, it is essential that the AFFTC conduct test and evaluation of laser systems.

These systems could be similar in design to the ABL, ATL, or THOR laser systems. The test and
evaluation of laser systems could utilize facilities at Edwards AFB including but not limited to the Birk
Flight Test Facility (BFTF), the Precision Impact Range Area (PIRA), Air Force Research Laboratory
(AFRL), portions of Rogers Dry lakebed, and other base facilities and the R-2508 Complex. The

objectives of conducting test and evaluation of laser systems include, but are not limited to, the following.
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Determine Hardware Characteristics:

. Packaging of laser systems: a function of size and weight constraints;

. Developing an adaptable focusing lens;

. Laser systems with continuous wavelength capability;

L Temperature and pressure constraints;

. Treat and dispose of residual energy buildup;

. System utility in all-weather conditions;

. Developing failsafe software during lasing to meet real-time conditions; and
. Adaptable hardware for field military use.

Determine Beam Characteristics:

. Target acquisition and image enhancement in all weather conditions;

. Evaluate beam properties including reflection off target surfaces;

. Characterize wavelengths adaptable to all weather conditions;

. Long-range calibration of laser systems using satellites, planets, or stars; and
. Refine laser communication capability through free space.

Evaluate System and Mission Performance

. Test acquisition, tracking, and pointing subsystems;
. Investigate system and platform integration issues;
. Evaluate target effects; and

Environmental Assessment for the Testing and Evaluation of Directed Energy
Systems Using Laser Technology, Edwards Air Force Base, California
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. Perform thermal, power, and radio frequency interference system budget analysis and

characterization.

The Proposed Action is being developed to support the Air Force goal of meeting future requirements that
are considered necessary for the defense of the territorial United States. This document serves as a
programmatic assessment of the environmental affects and any mitigation that may be required to test and

evaluate a variety of laser technologies at Edwards AFB and the R-2508 Complex.
1.5 NEED FOR THE PROPOSED ACTION

The proposed action is needed to develop the capability to operate lasers in conjunction with current and
future DoD aircraft and to accomplish the AFFTC mission. The AFFTC mission is to “conduct and
support research, development, test and evaluation of acrospace systems from concept to combat” (Bedke

2005).

Additionally, to support the requirements of the Air Force Transformational Flight Plan published in
November 2003, the AFFTC needs to conduct test and evaluation of developmental laser systems to

demonstrate critical technologies in a realistic environment.
1.6 ENVIRONMENTAL IMPACT ANALYSIS PROCESS

The NEPA established a national policy to protect the environment and ensure that federal agencies
consider the environmental effects of actions in their decision-making. The Council on Environmental
Quality is authorized to oversee and recommend national policies to improve the quality of the
environment. The Council published regulations that describe how NEPA should be implemented. These
regulations encourage federal agencies to develop and implement procedures that address the NEPA
process in order to avoid or minimize adverse effects on the environment. Title 32 CFR Part 989

addresses implementation of NEPA as part of the Air Force planning and decision-making process.
1.7 FUTURE USE OF THIS DOCUMENT

Future proposed projects would be reviewed and evaluated to determine if they fall within the scope of
this EA. These projects may use the analysis presented in this document if it is determined they fall
within the scope of this EA. In some cases, a supplement to this EA may be required. If a supplemental

EA is required, a new Finding of No Significant Impact (FONSI) will be necessary. Future actions that
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are found to result in significant, unmitigable impact on the environment would need to be addressed in

an environmental impact statement.
1.8 STRUCTURE OF THIS EA

This EA analyzes and describes the potential environmental impacts that could result from the Proposed
Action and Alternatives. As appropriate, the affected environmental consequences of the actions are

presented in terms of regional and site-specific descriptions.

Section 2.0 of this EA describes the Proposed Action, Alternatives, and No-Action Alternative. In
addition to providing project information, this section describes the general parameters associated with
the Proposed Action.

Section 3.0 provides regional and site-specific information related to air quality, airspace, cultural
resources, environmental justice and the protection of children, geology and soils, hazardous
materials/waste, infrastructure, land use and visual/aesthetic resources, natural resources, noise, safety and
occupational health, socioeconomics, and water quality. The regional information included in this section
provides the background for understanding the context of the site-specific information that could affect or

be affected by the Proposed Action.

Section 4.0 addresses the potential effects of the Proposed Action on the resource areas analyzed.
Possible impacts of project activities are analyzed, the significance of each impact is identified in each

resource area, and mitigation measures, if required, are so stated.

Sections 5.0 through 8.0 identify, respectively, report references, persons and agencies contacted,

preparers, and acronyms and abbreviations used in this EA.

Appendix A contains a copy of the air emissions analysis conducted for the proposed project. Appendix
B is an analysis of laser energy at test ranges that was extracted from the Final Environmental Impact
Statement for the Program Definition and Risk Reduction Phase of the Airborne Laser Program (U.S. Air
Force 1997). The distribution list for this EA is included in Appendix C. Appendix D shows photos of
the proposed target areas. Responses to public/agency comments received are provided in Appendix E.
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2.0 DESCRIPTION OF THE PROPOSED ACTION AND
ALTERNATIVES
2.1 INTRODUCTION

This section describes the Proposed Action and Alternatives, including the No-Action Alternative. The
potential environmental impacts for each alternative are summarized in table form at the end of this
chapter. Target areas located only on Edwards AFB would be limited to 5 acres per site, with a maximum
of 100 acres total for the designated sites and future undesignated sites. Photos of the proposed target
sites are shown in Appendix D. Alternative A, the Proposed Action Alternative, is to conduct low,
medium, and high power laser testing within Region 1 and Region 2 in the ground-to-ground (G/G),
ground-to-air (G/A), air-to-ground (A/G), and air-to-air (A/A) modes. Region 1 is defined as Edwards
AFB (Management Areas A through G) and the airspace in restricted area R-2515, and Region 2 is the
airspace within the R-2508 Complex. Communications lasers, in addition to being tested in the G/G, G/A,
A/G, and A/A modes, would be tested at low, medium, and high power settings in ground-to-space (G/S),
space-to-ground (S/G), air-to-space (A/S), and space-to-air (S/A) modes.

Under Alternative B only low power laser testing would occur within Region 1 and Region 2 for the G/G,
G/A, A/G, and A/A modes, and medium and high power laser testing would occur inside test facilities
and controlled areas at Edwards AFB. Controlled areas would include designated target boards and other
targets on Edwards AFB that meet specific safety requirements and for which there is a completed
preliminary hazards assessment and an approved Air Force (AF) Form 813/332. Communication lasers
would be tested in A/G, G/A, G/S, S/G, A/S, and S/A modes at low power setting in Region 2 and

medium and high power settings inside test facilities and controlled areas of Edwards AFB.

Under Alternative C, the No-Action Alternative, laser testing would continue based on the ABL Final
Environmental Impact Statement for the Program Definition and Risk Reduction Phase of the Air Base
Laser (U.S. Air Force 1997) and Supplemental Environmental Impact Statement for the Airborne Laser
Program (Air Force Center for Environmental Excellence [AFCEE] 2003); low power lasing of G/G
targets would be limited to Management Area B in the PIRA.

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 2-1
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2.2 ALTERNATIVE IDENTIFICATION PROCESS

The analysis of the Proposed Action and Alternatives is the cornerstone of the EA. It is intended to
provide the decision maker and the public with a clear understanding of the relevant issues and the basis
of the choice among identified options. The alternatives must fulfill the need and purpose of the Proposed
Action and be consistent with the goals, policies, management strategy, and mission requirements of the

AFFTC.

The criteria identified here establish a minimum set of requirements that must be met in order for an
alternative to be considered viable. Those alternatives not meeting one or more of the selection criteria
have been eliminated from further discussion. The reason(s) why each was eliminated is/are documented
in Section 2.4.4. Alternatives meeting all selection criteria are retained and each is fully analyzed in

Chapter 4 (Environmental Consequences) of this EA.

The criteria used to select the alternatives discussed in this document are described below. They address
the need to test complete weapon system performance at the AFFTC when the test requires the operation

of a high-energy laser (HEL) system. A viable alternative would:

. Present a broad range of airspace and ground test areas for operation of the test aircraft,

its applicable subsystems, and the HEL system under test;

. Allow full functioning of the HEL system for complete system evaluation;

. Provide a full range of instrumentation and data reduction capability;

. Include a wide range of targets and target areas for evaluation of HEL system
effectiveness;

. Support operations of all aircraft subsystems required to integrate with the HEL, e.g.

electrical, hydraulic, avionics, engines, flight controls;

. Permit operation of both the aircraft and the HEL system without restrictions that would

invalidate test results; and

. Provide an acceptable safety environment including necessary containment of HEL
energy.
Page 2-2 Environmental Assessment for the Testing and Evaluation of Directed Energy

Systems Using Laser Technology, Edwards Air Force Base, California



10
11
12
13

14
15

95TH AIR BASE WING AIR FORCE FLIGHT TEST CENTER

2.3 PROJECT BACKGROUND INFORMATION

A laser is a device that produces a beam of light that is monochromatic (one specific wavelength),
spatially coherent, and highly directional. At low power, lasers provide reliable communications; at high

power they damage or destroy targets at long range. An example of a basic laser is shown in Figure 2-1.

PUMP
HIGH OUTPUT
REFLECTANCE COUPLER
MIRROR MIRROR

OUTPUT]
BEAM

LASER MEDIUM

FOCUSING
- / LENS

Y
RESONATOR

Figure 2-1 Basic Laser

2.3.1 Laser Classification

The American National Standards Institute (ANSI) Z136.1 (ANSI 2000a) designates lasers by the

following classes:

. Class 1. This class denotes lasers that are not hazardous for continuous viewing or are
designed in such a way that prevents human access to laser radiation. These consist of

low power lasers or high power embedded lasers (e.g., laser printers, compact disc

players).

. Class 2. This class denotes low-power visible lasers or laser systems, which because of

the normal human bright light aversion (i.e., blinking, eye movement), do not normally

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 2-3
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2.3.2

present a hazard, but may present some potential for hazard if viewed directly for

extended periods of time (like many conventional light sources). (1 milliwatt [mW])

Class 3a. This subclass denotes lasers or laser systems that normally would not injure the
eye if viewed for only momentary periods (within the aversion response period) with the

unaided eye, but a hazard may be present if viewed using collected optics. (5 mW)

Class 3b. This subclass denotes lasers or laser systems that can produce a hazard if
viewed directly, including intra-beam viewing of specular reflections. Normally, Class

3b lasers will not produce a hazardous diffuse reflection from a matte target. (500 mW)

Class 4. This class denotes lasers or laser systems that produce a hazard not only from
direct or specular reflections, but may also produce hazardous diffuse reflections. Such

lasers may produce significant skin hazards as well as fire hazards.

Laser Categories

Lasers can be categorized and described by several different characteristics. These include:

Lasing Medium (gas [carbon dioxide, argon-ion, Excimer] [similar to LASIK laser used
for eye surgery], solid [neodymium: yttrium aluminum garnet (Nd:YAG), yttrium lithium

fluoride (YLF), titanium-sapphire], semiconductor [gallium arsenide], or dye);

Mode of Operation (continuous wave, pulsed [<0.25 seconds], or Q-switched);

Wavelength (ultraviolet [UV]: UV-A [315-400 micrometers (um)], UV-B [280-315
um], UV-C [100-280 pm]; visible to near infrared [IR]: visible [400-700 pum], IR-A
[700-1,400 pm]; mid to far IR: IR-B [1,400-3,000 pm], or IR-C [3,000-10,600 pum]);

and

Power:

— Low Power. Output is 0 to 10 watts (W)
— Medium Power. Output is 10 W to 1 kilowatt (kW); and

— High Power. Output exceeds 1 kW.

Page 2-4
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For the purposes of this EA, laser systems will be categorized by power.

DESCRIPTION OF THE ALTERNATIVES
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Figure 2-2 Test Areas for the Proposed Action and Alternatives

The location for the Proposed Action and Alternatives is within the R-2508 Complex (Figure 2-2).
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Detailed descriptions of the airspace and land use for the proposed operating area are provided in Sections
3.2 and 3.8, respectively. Laser test and evaluation events would be scheduled to occur in Region 1 at
Edwards AFB (Figure 2-3) and Region 2 (Figure 2-2) based on the requirements listed in the test plan,
test schedule and operational regulations, and safety standards. Table 2-1 lists the projected/estimated
maximum flights that would be conducted under this program. Table 2-2 lists the projected/estimated

G/G missions that would be conducted under this program.

Table 2-1
Projected/Estimated Laser Test and Evaluation Flights

Year Number of Flights' Year Number of Flights'
2006 140 2009 394

2007 163 2010 394

2008 327

Notes: 1 — Number of flights includes laser test and evaluation aircraft, chase aircraft, and target aircraft.

Source: Montoya 2005.
Table 2-2

Projected/Estimated Laser Test and Evaluation Ground-to-Ground Missions

Year Number of Missions
2006 24
2007 24
2008 24
2009 24
2010 24

Source: Montoya 2005.

Fixed-wing aircraft and helicopters (similar to the B747, AC-130, B1-B, H-47, F-22, MV-22, unmanned
aerial vehicle (UAV), and associated chase aircraft [T-38, F-15, or F-16s]) involved in laser test and
evaluation in A/G, G/A, and A/A modes would launch from Runway 22 at Edwards AFB and climb to the
appropriate test altitude based on safety and technical requirements. Airborne targets like the Proteus
aircraft for A/A and G/A testing would also climb to the appropriate test altitude based on safety and
technical requirements. Ground targets for the G/A testing would be protected by earthen berms, rock
outcrops, or enclosures to control the reflected laser energy, or they would be located in controlled areas

with an established and approved laser hazard zone and laser surface danger zone.

Page 2-6 Environmental Assessment for the Testing and Evaluation of Directed Energy
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24.1 Alternative A (Desired Capability, Proposed Action Alternative)

Alternative A, the Proposed Action Alternative, is to conduct low, medium, and high power laser testing
within Region 1 and Region 2 in the G/G, G/A, A/G, and A/A modes. Target boards and other approved
ground targets used for G/G or A/G modes would be located on Edwards AFB, with most targets and
target boards located in Management Area B (PIRA) and Management Area G (AFRL). Airborne targets
like the Proteus aircraft or other airborne platforms used as targets would remain in the military controlled
restricted area R-2515 (in Region 1) and lasing activity would occur over Edwards AFB. The aircraft
firing the laser towards A/A or A/G targets could be at other locations within Region 2. Communication
lasers would be tested in the low, medium, and high power setting for A/G, G/A, G/S, S/G, A/S, and S/A
modes in the areas shown on Figure 2-2. Figure 2-2 shows the special use airspace (SUA) where the
proposed testing would occur. The areas outlined in red are the military operating areas; the restricted use

airspace such as R-2502, R-2505, R-2506, R-2515, and R-2524 is outlined in gray.
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Figure 2-3 Edwards AFB Management Areas

Edwards AFB, shown in blue on Figure 2-2, is subdivided into management areas A through G (Figure
2-3). New targets could be placed in other controlled areas after analysis of the target area and after the

test and safety plans verified that no significant, unmitigable impacts would occur as a result of using the
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new target area. Ground target areas would only be located on Edwards AFB and would be limited to 5

acres per site, with a maximum of 100 acres total for the designated sites and future undesignated sites.

Developmental systems using next generation laser technologies are being tested and evaluated to
determine their adaptability and suitability to military missions. = Developmental systems are those
systems that have gone from concept model to the developmental phase and require a period of further
testing and evaluation before production is justified. Next generation developmental systems may require
testing and evaluation of variants to current systems like the COIL, solid state lasers, or other laser
technologies. If hazardous laser energy were to be released outside the controlled airspace of the test
range, atmospheric lasing events could require clearance from the U.S. Space Command (Laser Clearing
House) and the regional Federal Aviation Administration (FAA). The laser parameters (wavelength,
power, beam divergence, and vector [e.g., above the horizon]) are the factors considered by these

agencies when determining if approval for the lasing event will be granted.

Developmental systems would be investigated as part of the proposed program to develop baseline
information on beam characteristics and hardware properties. Some of the properties that will be

investigated and developed during the testing and evaluation are presented in Table 2-3.

Table 2-3

Candidate Laser System Properties Requiring Test and Evaluation

Beam Properties Hardware Systems

Refine target acquisition and targeting capability Refine adaptable optical focusing lens for differing

target requirements

Calibrate target distances with software systems Refine laser systems that are transportable and

functional in the field

Refine target image enhancement capability Refine software command and control systems with

laser operations

Refine the 1.315 micrometer (um) wavelength or Develop system with scalable wavelength to
variant forms to scalable power levels to the generate power to the 1 MW class

1 megawatt (MW) class

Table 2-3, Page 1 of 2
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Table 2-3 (Continued)

Candidate Laser System Properties Requiring Test and Evaluation

Beam Properties

Hardware Systems

Characterize wavelet properties over a variety of

distances (e.g., dispersion, distortion, wiggle)

Refine wavelet frequencies to deliver maximum

power to target

Develop laser beam for all weather conditions

Refine beam for communication networks through

free-space propagation and broadband efficiencies

Determine reflective potential of various target

surfaces

Refine disposal mechanisms for generated

hazardous waste

Develop failsafe software during lasing and
calibration software package to meet real-time field

conditions

Refine disposal system for pressure and/or residual

energy buildup during lasing events

Refine precision strike capability from ground or

air

Refine countermeasure system against missiles

Table 2-3, Page 2 of 2

Adaptation of these laser systems to a war-fighting capability would be further investigated to determine

field applicability. Developmental systems that may be tested and evaluated in variant forms at Edwards

AFB may include:
. Anti-aircraft missile countermeasures;
. Airborne tactical precision strike of ground targets;
. Airborne tactical strike of airborne targets;
. Precision strike using ground-based laser and relay mirrors in space;
° Cruise missile countermeasures; and
. Broadband technology in communication networking.
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2.4.1.1 Ground Test Activities

Lasers would be directed at laser target areas (LTAs) and each firing position (FP) or any new LTA
(including additional LTAs and FPs at AFRL) would be evaluated by the 95th Air Base Wing,
Environmental Management Division (ABW/CEV) and permitted by the Range Safety Office and Range
Control Office before the lasing event or activity occurred. Each FP would have specific requirements
regarding beam divergence angles to each target site. The beam divergence angle is defined as the amount

of spread that light emits from its laser source to the target and is measured in milliradians (mrad).

The beam divergence angle is a factor in determining the laser surface danger zone (LSDZ), a calculated
area where light radiation levels may exceed the maximum permissible exposure (MPE). The MPE is the

level at which a person may be exposed without harmful effect and with an acceptable degree of safety.

Ground testing of developmental laser systems would be conducted in established laser testing facilities
and from ground stations and human-transportable and/or robotic ground vehicles located in positions on
Edwards AFB as determined by the test plan. Lasers would be directed over open land to ground targets
with backdrops. Targets would be located in areas of topographic relief so that rock outcrops and elevated
terrain could be used as backdrops. Target sites located near the dry lakebeds would have earthen berms
as backdrops. Examples of proposed target locations include Grinnel, Mt. Mesa, Jackrabbit Hill, and
Haystack Butte (Figure 2-4). Additional LTAs or targets would also be assessed using environmental
management and bioenvironmental engineering criteria to assure minimal risk to human health and

biological, cultural, and other resource areas.

Ground testing activities could include the following:

° Laser systems servicing that would be accomplished according to manufacturer and test

plan requirements.

. Construction and placement of target boards made of materials designed to minimize
specular reflection and mounted with an array of sensors and telemetry instruments.

Target boards could be stationary or mounted on vehicles.

. Testing developmental laser systems in the G/G, G/A, and A/G modes as applicable to
the particular system. Testing space-based laser systems in the G/S, S/G, and A/S modes

would focus on communications-related systems.
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Figure 2-4 Examples of Laser Target Areas

. Simulating long-distance targeting capability;

. Developing and testing laser countermeasures;

. Characterizing the acquisition, tracking, and pointing subsystems;

. Developing and evaluating operational system software for command and control; and/or
. Refining broadband communication.

2.4.1.2  Flight Test Activities

Aircraft-mounted developmental laser systems that lase targets on any of the Edwards AFB Management
Areas would require permitting for testing as authorized by the 95 ABW/CEV Environmental
Management (EM), Bioenvironmental Engineering, Range Control, and Range Safety Offices. Each laser

system’s LSDZ would be calculated and approved by the Range Control Office prior to all lasing. The
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LSDZ is a function of altitude above ground level, angle of approach to target, and the laser system
specific buffer angle. The buffer angle is the angle created by the laser line of sight (LOS) from the laser
aperture to the target; it is used to define the buffer zone, a conical area from the laser aperture to the
target in which the laser beam is confined. The divergent effects of the laser beam vary with the target site
and are a function of altitude and angle of approach. For all laser systems, the amount of area enveloped
by the laser is based on the buffer angle and defines the LSDZs. Due to land use constraints based on
biological resources and knowledge of the buffer angle, the LSDZ for each system is critical in allowing
laser systems to be tested on any of the pre-designated A/G targets on the Management Areas at Edwards

AFB.

Lasing performed in the air would be used to evaluate beam precision, focusing, imaging, and target
ranging for the developmental laser systems or their surrogates, as described in the approved test plan.
Calibrations of system software packages to laser beam control and command would also be tested and

evaluated. Flight test activities could include the following:

. In-flight servicing of laser systems accomplished according to manufacturer and test plan
requirements.
. Construction of target boards with an array of sensors and telemetry instruments. Target

boards could be mounted on simulated air platforms or designated air targets designed to

minimize specular reflection.

. Testing developmental laser systems in the A/A and A/G modes as applicable to the
particular system. Testing of space-based laser systems in the G/S, S/G, A/S, and S/A

modes would be used for communications-related systems.

. Simulation of long-distance targeting capability.
. Development and testing of laser countermeasures.
. Developing and evaluating operational system software for command and control.
. Refining broadband communication.
Page 2-12 Environmental Assessment for the Testing and Evaluation of Directed Energy
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24.2 Alternative B (Limited Capability)

Alternative B would be similar to Alternative A, except only low power laser testing would be conducted
in Region 1 and Region 2 for the G/G, G/A, A/G, A/A modes. Medium and high power laser testing

would be conducted inside test facilities and controlled areas on Edwards AFB (see Figure 2-3).

Target boards and other approved ground targets used for G/G or A/G modes would be located on
Edwards AFB. Airborne targets would be located within restricted area R-2515 airspace over Edwards
AFB; however, the aircraft firing the laser towards A/A or A/G targets could be at other locations within
Region 1 or Region 2. Communication lasers would be tested in the low power setting for A/G, G/A,
G/S, S/G, A/S, and S/A modes in Region 2 and medium and high power settings inside test facilities and
controlled areas of Edwards AFB.

2.4.3 Alternative C (No-Action Alternative)

Alternative C (No-Action Alternative) is the status quo with low power lasing of G/G targets limited to
Management Area B. Flight tests of the ABL using A/A targets would be performed within the R-2508
Complex (Region 2).

Developmental laser systems like the ABL would continue to be tested and evaluated using the COIL as
the power source. Laser simulations of the COIL would be tested in pressure chambers at the BFTF prior
to integration into the ABL system. The 1.315 um wavelength generated by the COIL would continue to
be evaluated to determine beam characteristics and ultimate power levels. The ABL systems would be
ground tested by lasing to targets in the PIRA to calibrate the various laser systems with command and
control software packages. Flight tests of the ABL system would be performed in the R-2508 Complex to
test imaging and ranging capabilities against target boards attached to aircraft. Test and evaluation
programs would use existing facilities, and buildings would be modified on an as-needed basis. The
existing workforce would be sufficient to complete the program as planned; however, the workforce

could increase if the magnitude and complexity of the testing programs changed.
2.4.4 Alternatives Eliminated From Further Consideration

The Council on Environmental Quality regulations require that NEPA documents evaluate all reasonable
alternatives, briefly discuss those alternatives eliminated from detailed analysis, and provide the reasons

for elimination of any alternatives (40 CFR 1502.14(a)). “Reasonable is defined as practical or feasible
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from a common sense, technical, and economic standpoint.” (51 Federal Register [FR] 15618, April 25,

1986).

2.44.1 Long-Range Testing of High-Power Lasers Fired From Areas Off the California Coast

Testing of high-power lasers fired from the warning areas off the coast of California was briefly
considered but eliminated from consideration because of the potential constraints and impacts to

population areas between firing positions and target sites.

2.44.2 Long-Range Testing of High-Power Lasers Fired From the R-2508 Complex to Targets
off the California Coast

The testing of high-power lasers fired from the R-2508 Complex to targets off the coast of California was

also briefly considered but eliminated from consideration because of the potential constraints and impacts

to population areas between firing positions and target sites.
2.5 ISSUES AND CONCERNS CONSIDERED

During the scoping process, the following issues and concerns were identified as requiring assessment

when considering the potential environmental impacts of the alternatives.

. Air Quality. Air pollutant emissions generated from aerospace ground equipment (AGE)
and vehicle miles traveled in support of laser field operations during ground and airborne
test and evaluation would be similar to the ABL program. Emissions would not exceed
de minimis levels (AFCEE 2003). Emissions from the Ground Pressure Recovery
Assembly (GPRA) during ground-based testing would pass through a scrubber to reduce
95 percent of exhaust emissions. The effects of chemicals dumped during flight testing

will be evaluated.

. Airspace Management. Atmospheric lasing activities would be performed within the
R-2508 Complex upward into the atmosphere toward infinity and would have no
environmental effects. Lasing in the atmosphere at target boards attached to aircraft is
described in the ABL Final Environmental Impact Statement (AFCEE 2003). Lasing at
ground targets in the A/G and S/G modes—and the associated specular reflections—
could result in minor environmental effects if surveillance areas have not been

established.
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Cultural Resources. Cultural resources could be impacted during the clearing of new
target sites in the PIRA, in areas along the dry lakebed, or during the siting of new

facilities.

Geology and Soils. The heat created by the laser beam coming in contact with the soils

or rock surfaces could result in spalling, melting, and fusing of surface features.

Hazardous Materials and Waste. Laser systems using variant forms of chemical and solid
state lasers would use hazardous materials in the laser resonator and laser gain medium

that may generate hazardous waste.

Infrastructure. Testing and evaluation of next generation laser systems may require
renovation of and additions to existing facilities and utility systems. The addition of
support personnel would also affect traffic flow on-base during program activities.
Installation of energy efficient systems would be part of the conservation measures to

reduce energy consumption and operating costs.

Land Use. Lasers could be directed at targets in the PIRA, sites in portions of the Rogers
Dry lakebed, sites at AFRL, and other Management Areas as identified in test plans
approved by the Test System Safety Officer and Range Control Office. Laser targets
would be located in designated areas approved by EM. Developmental laser systems
may require that additional target sites be established in the PIRA and other Management
Areas during G/G, A/G, and S/G tests. These sites would require environmental

compliance review prior to designation as LTAs or FPs.

Natural Resources. Potential impacts to natural habitat may result during the setting up
of new target sites or during lasing to target sites. Potential direct impacts to wildlife
may include impacts on the desert tortoise (federal and state listed as threatened) and
Mohave ground squirrel (state listed threatened) and the plant communities that support

these species. Critical habitats could also be affected by laser testing.

Noise. Potential impacts due to the additional personnel, traffic, and ground and flight

activities will be assessed.
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2.6

Safety and Occupational Health. Laser systems directed at targets could result in
spurious reflection patterns from reflective surfaces and soil cover that could result in
ocular health risks or fire hazard. Low power lasers that cannot cause eye damage

without optical magnification are not subject to this assessment.

Socioeconomics. An increase in support personnel during program activities would

affect services and the economy on the Base and in the surrounding community.

Water Resources. If not properly managed the chemicals associated with lasing activities
could be released into the water systems and have an effect on water quality and water

resources.

ISSUES AND CONCERNS DISCUSSED BUT NOT CONSIDERED RELEVANT
FOR FURTHER ANALYSIS

The following issues and concerns were initially considered, but subsequently eliminated from analysis in

this EA. Consequently, they will only be briefly addressed in Chapters 3 and 4.

Environmental Justice and Protection of Children. The Executive Orders (EOs) on
Environmental Justice and the protection of children require federal agencies to identify
and address disproportionately high adverse effects of their activities on minority and
low-income populations and children. The proposed activities discussed in this EA were
reviewed against EO 12898, Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations, and EO 13045, Protection of
Children from Environmental Health and Safety Risks. Given that the
renovation/construction activities would occur entirely on Edwards AFB, the U.S. Air
Force has determined that this action would have no substantial, disproportionate impacts

on minority and low-income populations and/or children.

Public/Emergency Services. The operating areas and targets selected for this Proposed
Action are within the footprint of Edwards AFB for all ground-based activities; flight-
related tests would be restricted to the R-2508 Complex. Access is restricted to personnel
having a specific need to be on the base, thus limiting the general access to areas where
testing would occur. Test plans approved by the Test System Safety Officer and Range

Control Office would further limit access to test and evaluation operating areas.
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Provisions for public and emergency services are established for the base and the
communities within the R-2508 Complex as necessary to meet the needs of the AFFTC
mission; therefore, this action would have no substantial impact on public/emergency

services.
2.7 OTHER FUTURE ACTIONS IN THE REGION

Other actions within the region were evaluated to determine whether cumulative environmental impacts
could result from implementation of the Proposed Action and Alternatives. Cumulative impacts result
from “the incremental impact of the action when added to other past, present, and reasonably foreseeable
future actions regardless of what agency or person undertakes such other actions. Cumulative impacts
can result from individually minor but collectively significant actions taking place over a period of time”

(40 CFR 1508.7).

Other actions within the geographic region of Edwards AFB and the R-2508/R-2515 special use airspace
that could be considered to have the potential for cumulative effects include other flight test programs.
However, because appropriate range safety requirements are in place to ensure a safe environment to
conduct flight tests, along with coordination with the FAA, these actions are not expected to have

cumulative impacts.
2.8 COMPARISON OF ENVIRONMENTAL IMPACTS

Table 2-4 presents a summary of anticipated environmental impacts for each alternative.
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Table 2-4

Anticipated Environmental Impacts for the Affected Environment

Issue Alternative A Alternative B Alternative C
Air Quality Minimal Minimal Minimal
Airspace Minor Minor None
Cultural Resources Minimal None None
Geology and Soils Minimal Minimal Minimal
Environmental Justice and the None None None

Protection of Children

Hazardous Waste/Hazardous Materials Minimal Minimal Minimal
Infrastructure Minimal Minimal Minimal
Land Use Minor Minor Minor
Natural Resources Minor Minor Minor
Noise Minimal Minimal Minimal
Public/Emergency Services None None None
Safety Minor Minor Minor
Socioeconomics Minimal Minimal None
Water Resources Minimal Minimal None

Notes: None: There are no impacts expected.
Minimal: The impacts are not expected to be measurable, or are measurable but are within the capacity of the impacted
system to absorb the change, or the impacts can be compensated for with little effort and resources so the impact is not
substantial.
Minor: The impacts are measurable, but are within the capacity of the impacted system to absorb the change, or the
impacts can be compensated for with little effort and resources so the impact is not substantial.
Moderate: Potentially adverse impacts that are measurable, but do not violate any laws or regulations and are within the
capacity of the impacted system to absorb the change, or the impacts can be mitigated with effort and resources so that
they are not significant.

Major: Those environmental impacts that individually or cumulatively could be substantial.
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3.0 AFFECTED ENVIRONMENT

This chapter describes existing environmental conditions likely to be affected by Alternatives A and B.
The Region of Influence (ROI) consists of Edwards AFB, restricted area R-2515, and the R-2508
Complex. The ROI for each action will be discussed in terms of two distinct regions: Region 1 and
Region 2. Region 1 comprises Edwards AFB (including Management Areas A through G) and the

airspace in restricted area R-2515, and Region 2 comprises the airspace in the R-2508 Complex.

Resources within the ROI have been identified under the following categories: air quality, airspace,
cultural resources, environmental justice and protection of children, geology and soils, hazardous
waste/hazardous materials, infrastructure, energy resources, land use, natural resources, noise,
public/emergency services, safety and occupational health, socioeconomics, and water resources.

Resource categories shown in italics will be briefly covered.

3.1 AIR QUALITY

Air quality in a given location is defined by the concentration of various pollutants in the atmosphere and
is typically expressed in parts per million or micrograms per cubic meter. By comparing a pollutant
concentration in the atmosphere to federal and/or state ambient air quality standards, the significance of
its presence can be determined. These standards represent the maximum allowable atmospheric
concentrations that may occur while still protecting public health and welfare with a reasonable margin of
safety. The federal standards are established by the U.S. Environmental Protection Agency (U.S. EPA)
and are termed the National Ambient Air Quality Standards (NAAQS). The NAAQS are defined as
maximum acceptable ground-level concentrations that may not be exceeded more than once per year,
with the exception of annual standards that may never be exceeded. These standards include
concentrations for ozone, carbon monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO,),
particulate matter 10 microns or less in diameter (PM,), particulate matter 2.5 microns or less in diameter
(PM;5), and lead. The California Air Resources Board (CARB) has established state standards termed the
California Ambient Air Quality Standards (CAAQS). The CAAQS are at least as restrictive as the
NAAQS and include pollutants for which there are no national standards. The national and state ambient

air quality standards are shown in Table 3-1.

The pollutants considered in the impact analysis of this EA include volatile organic compounds (VOCs),
ozone, CO, NO,, SO,, and PMj,. Conformity guidelines do not present threshold levels for PM, s and

only known negligible sources of lead are associated with the proposed project; therefore, PM, 5 and
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Table 3-1
National and California Ambient Air Quality Standards

California National Standards®
Pollutant Averaging Time Standards Primary®™® Secondary®™?
1-hour 0.09 ppm 0.12 ppm Same as primary
Ozone
8-hour - 0.08 ppm Same as primary
35 ppm
1-hour 20 ppm bp 3 none
Carbon (40 mg/m”)
monoxide 9 ppm
8-hour 9.0 ppm 3 none
(10 mg/m’)
1-hour 0.25 ppm - -
Nitrogen
0.053 ppm
dioxide Annual (arithmetic mean) --- R Same as primary
(100 pg/m?)
1-hour 0.25 ppm - -
0.5 ppm
Sulfur 3-hour - -
o (1,300 g /m’)
dioxide
24-hour 0.04 ppm 0.14 ppm ---
Annual (arithmetic mean) - 0.03 ppm ---
oM 24-hour 50 pg /m’ 150 pg /m’ ---
10
Annual (arithmetic mean) 20 pg /m’ 50 ug /m’ Same as primary
24-hour - 65 ug /m’ -
PM; 5
Annual (arithmetic mean) 12 ug /m’ 15 ug /m’ Same as primary
30-day average 1.5 pg /m’ - -
Lead
Quarterly average --- 1.5 ug /m’ Same as primary

Table 3-1, Page 1 of 2

Notes: a — Other than for ozone and those based upon annual averages, standards are not to be exceeded more than once per
year. The ozone standard is attained when the expected number of days per calendar year with maximum hourly
average concentrations above the standard is equal to or less than 1.

b — Concentrations are expressed first in the units in which they were promulgated. Equivalent units are given in
parentheses.

¢ — Primary Standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public
health. Each state must attain the primary standards no later than 3 years after the U.S. EPA approves the state’s
implementation plan.

d — Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or
anticipated adverse effects of a pollutant. Each state must attain the secondary standards within a “reasonable time”
after the U.S. EPA approves the implementation plan.
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Table 3-1

National and California Ambient Air Quality Standards (Continued)

Table 3-1, Page 2 of 2

Notes: (Continued)
EPA — Environmental Protection Agency
pg/m® — micrograms per cubic meter
mg/m’ — milligrams per cubic meter
PM, 5 — particulate matter equal to or less than 2.5 microns in diameter
PM,, — particulate mater equal to or less than 10 microns in diameter
ppm — parts per million

Source: California Air Resources Board 2003a.

airborne emissions of lead are not considered in this EA. Emission of NO, and VOCs are of particular

concern, as they are precursors to the formation of ozone.

Ozone concentrations are generally highest during the summer and coincide with the period of maximum
insolation, or the maximum amount of solar radiation striking the earth’s surface. Maximum ozone
concentrations tend to be regionally distributed due to the homogeneous dispersion of precursor emissions
in the atmosphere. Concentrations of inert pollutants, such as CO, tend to be the greatest during the
cooler months of the year and are often a product of light wind conditions and nighttime/early morning
surface-based inversions. Maximum inert pollutant concentrations are usually found near an emission

source.

Evaluating impacts to air quality in the ROI requires knowledge of (1) the types of pollutants being
emitted, (2) emission rates of the pollutant source, (3) the proximity of project emission sources to other
emission sources, (4) topography, and (5) local and regional meteorological conditions. The area of effect
for emissions of inert pollutants (pollutants other than ozone and its precursors) is generally limited to a
few miles downwind from the source. The area of effect for ozone generally extends much further
downwind. In the presence of solar radiation, the maximum effect of precursor emissions on ozone levels

usually occurs several hours after their release and, therefore, many miles from the source.

The U.S. EPA designates all areas of the United States as having air quality better than (attainment) or
worse than (non-attainment) the NAAQS. The criteria for non-attainment designation vary by pollutant.
An area is (1) in non-attainment for ozone if its NAAQS has been exceeded more than three
discontinuous times in 3 years at a single monitoring station and an area is (2) in non-attainment for any

other pollutant if its NAAQS has been exceeded more than once per year. Pollutants in an area are often
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designated as unclassified when there are insufficient ambient air quality data for the U.S. EPA to form a
basis for attainment status. The CARB considers an area to be in non-attainment of a CAAQS for a
particular pollutant if (1) the standards for ozone, CO (except Lake Tahoe), SO, (1- and 24-hour), NO,,
PM,,, and visibility reducing particles have been exceeded or (2) the standards for the remaining

pollutants have been equaled or exceeded.

Air quality regulations were first promulgated with the federal Clean Air Act (CAA). This Act
established the NAAQS and delegated the enforcement of air pollution regulations to the states. In areas
where the NAAQS are exceeded, the CAA requires preparation of a State Implementation Plan (SIP) that
describes how a state will attain the standards within mandated time frames. The CAA Amendments
revised the attainment planning process, basing new requirements and compliance dates for reaching

attainment upon the severity of the air quality standard violation.

Federal conformity guidelines included in the CAA Amendments state that a federal agency cannot
support an activity unless the agency determines that the activity will conform to the state’s most recent
SIP approved by the U.S. EPA within the region of the proposed action. These guidelines state that
federally supported or funded activities must show that the proposed actions will not (1) cause or
contribute to any new air quality standard violation in any area, (2) interfere with programs outlined in
any SIP for maintenance of any standard, (3) increase the frequency or severity of any existing standard
violation in any area, or (4) delay the timely attainment of any standard or any required interim emission
reductions or other milestones in any area. The activities proposed herein are considered exempt from
this rule as long as there is no increase in emissions above the de minimis levels specified in the rule.
Therefore, a screening to determine the applicability of the conformance guidelines was performed.
Table 3-2 presents the de minimis threshold levels presented in the conformity rule for non-attainment

areas.

Ensuring reasonably foreseeable direct and indirect emissions do not exceed the de minimis thresholds
comprises only half of the screening process. In addition to this requirement, a federal action must also
not be considered regionally significant. A regionally significant action is defined as a federal action for
which direct and indirect emissions of any pollutant represent 10 percent or more of a nonattainment or

maintenance area’s emissions inventory for that pollutant.

If a federal action meets both of the abovementioned criteria, it is exempt from further conformity
analysis pursuant to 40 CFR Part 93.153. However, although an action may be considered exempt,

should it be altered in any way causing an increase in the reasonably foreseeable emissions, or if
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attainment areas are reclassified based on changes to the NAAQS or the U.S.EPA-approved SIP, a

revision to the conformity analysis may be required.

Table 3-2
Conformity Analysis De Minimis Thresholds

Degree of De Minimis Level
Pollutant Non-attainment (tons/year)
Nonattainment Areas
Ozone (VOCs or NO,) Serious 50
Severe 25
Extreme 10
Marginal and Moderate
(outside an ozone transport region) 100
Marginal and Moderate 50 (VOC)
(inside an ozone transport region) 100 (NO»)
CO All 100
PM;, Moderate 100
Serious 70
SO, or NO, All 100
Lead All 25
Notes: CO —  carbon monoxide

NO, - nitrogen oxides

NO, - nitrogen dioxide

SO, —  sulfur dioxide

VOC -  volatile organic compound

Source: 40 CFR, Chapter I, Subchapter C, Part 51.853, last updated July 2003.

The impact on visibility from air pollutant emission sources is an issue with regard to federally mandated
Class 1 areas, such as national parks and wilderness areas, where any appreciable deterioration in air
quality is considered significant because it would reduce the perception that these areas are pristine, thus
taking away from the enjoyment of the natural setting. Under the Organic Act of 1916, the National Park

Service was created to "...conserve the scenery and the natural and historic objects and the wild life
therein and to provide for the enjoyment of the same in such manner and by such means as will leave
them unimpaired for the enjoyment of future generations" (National Park Service 2004). According to

the Department of the Interior, "Visibility impairment is the most ubiquitous air pollution-related problem
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in our national parks and refuges...all areas monitored for visibility show frequent regional haze

impairment." (National Parks Conservation Association 2005)

Areas in attainment with the NAAQS are regulated under the Prevention of Significant Deterioration
(PSD) program authorized by the CAA Part C, Sections 160—169. PSD areas require owners and/or
operators of new or modified sources to obtain a PSD permit prior to construction of a major source (40
CFR Part 5221) in attainment or unclassified areas. A major source is defined by PSD regulations as
being a specific type of source listed by the U.S. EPA that has a potential of emitting 100 tons per year of
a regulated pollutant. Potential to emit is based on the maximum design capacity of a source and takes
into account pollution control efficiency. If the U.S. EPA does not list a source, it may still be considered

major if it has the potential to emit 250 tons per year of a regulated pollutant.
3.1.1 Air Quality—Region 1

The following sections provide a description of the climate, baseline air quality and emissions, and
regulatory setting for Region 1. Although Alternatives A, B, and C differ, the affected environment for
air quality for Region 1 would be essentially the same under each alternative. Region 1 extends into
Kern, San Bernardino, and Los Angeles Counties within the Mojave Desert Air Basin (MDAB) of eastern
California and is located within the jurisdiction of three local air districts: Kern County Air Pollution
Control District (KCAPCD), Mojave Desert Air Quality Management District (MDAQMD), and
Antelope Valley Air Quality Management District (AVAQMD) as shown in Figure 3-1.

The main base at Edwards AFB is located in the eastern portion of Kern County, which is under the
jurisdiction of the KCAPCD. Because most activities proposed in Region 1 that could impact air quality
would occur on Edwards AFB, discussions of environmental effects to air quality are analyzed in relation

to baseline air quality in the KCAPCD and Edwards AFB.

Baseline Air Quality Emissions

The MDAB is currently impacted by fugitive dust emissions. Table 3-3 presents a summary of the
attainment status of the project area in California. These data show that the majority of the region is in
non-attainment of both state and national standards for PM;, and ozone. It should be noted that the area
was recently designated as in attainment of the national 1-hour ozone standard but remains in

nonattainment of both the national 8-hour ozone standard and the state standard.
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Table 3-3
National/California Ambient Air Quality Standards

Attainment Designations for the Region 1 Project Area

County Ozone CcO NO, SO, PM;,
Kern/MDAB?
National A U* U* U N
California N U/A A A U/N
San Bernardino/MDAB"
National N U* U* U N
California N A A A N
Los Angeles
County/MDAB
National N U* U* U U
California N A A A N

Notes:  Designation status: A=attainment, N=non-attainment, U=unclassified, and U*=unclassified/attainment.

a — With regard to the CAAQS for CO, the eastern portion of the county, located in the MDAB, is unclassified while

the western portion of the county is in attainment. With regard to the NAAQS for PM,, the entire county within the

MDAB is unclassified for the federal standard, except the Searles Valley Planning Area, which is non-attainment.

b — With regard to the NAAQS for ozone, the southwestern portion of San Bernardino County within the MDAB is

non-attainment, and the northwestern and eastern portion are considered unclassified/attainment. The area was

recently determined to be in attainment for the 1-hour national ozone standard but remains in non-attainment of the

8-hour standard. Therefore, for the purpose of this screening process, the area was considered to remain in non-

attainment for ozone.

CO -
MDAB -
NO, -
PM,, -
SO, -

carbon monoxide

Mojave Desert Air Basin

nitrogen dioxide

particulate matter equal to or less than 10 microns in diameter

sulfur dioxide

Source: California Air Resources Board 2003b. This information was supplemented with the latest information obtained from

the Federal Register, April 22, 2004.

Therefore, this area was still considered a nonattainment area for ozone when conducting the screening

process to determine applicability of the conformity guidelines. The area is in attainment or unclassified

for the remaining criteria pollutants including CO, NO,, and SO..

Eastern Kern County is located on the western edge of the Mojave Desert and is separated from populated

valleys and coastal areas to the west and south by several mountain ranges. These valleys and coastal
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areas are the major source of ozone precursor emissions affecting ozone exceedances within Kern
County’s part of the MDAB. Although the sources of pollution in eastern Kern County do not by
themselves result in exceedances of the federal ozone standards, this region is largely impacted by ozone

transport from both the San Joaquin Valley Air Basin and the South Coast Air Basin.

Elevated levels of PM;, are primarily associated with fugitive dust, which is produced through a
combination of high winds, dry soil conditions resulting from an arid climate, and ground-disturbing

activities such as mining, agriculture, and construction.

Climate

Hot summers, cool winters, low rainfall, large diurnal ranges in temperature, and abundant sunshine
characterize the climate at Edwards AFB. The arid climate of the region is mainly due to rainshadow
effects of the Sierra Nevada and San Gabriel Mountains; the prevailing westerly winds deposit most of
their moisture on the western slopes of these mountain ranges. Data collected at Edwards AFB from 1979
to 1989 are used to describe the climate of the project region (National Oceanic and Atmospheric

Administration 2001).

The dominant weather feature in the project region is the Eastern Pacific high-pressure system. This
system is most prevalent during the summer, when it occupies a northern position over the Pacific Ocean.
Concurrent with the presence of high pressure, a low-level, thermal low-pressure system persists over the
desert regions due to intense surface heating. The relative strengths and positions of the high-pressure
system and the interior thermal trough are largely responsible for the general climatic conditions of the

region.

Precipitation

During the winter, the Eastern Pacific high-pressure system weakens and moves southward, allowing
polar storm systems to migrate through the region. Although the systems that reach the region have dried
out considerably after traversing the elevated terrain to the west, they are responsible for most of the
annual precipitation in the area. The average annual precipitation at Edwards AFB is 4.9 inches. Rainfall
during the summer usually occurs from thunderstorms. Moisture from these storms originates from
tropical air masses that move into the region from the south-southeast. Snow can occur in the region,

although the average total is only about 2 inches per year.

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 3-9
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Temperature

The annual average temperature at Edwards AFB is 62 degrees Fahrenheit (°F). Daily mean high and low
temperatures for January are 57° F and 31° F, respectively. Daily mean high and low temperatures for
July are 98° F and 66° F, respectively. Extreme temperatures that occurred during the 10-year monitoring

period ranged from 4° F to 113° F.

Prevailing Winds

The combination of the Eastern Pacific high-pressure system over the Pacific Ocean and the thermal low
over the interior desert produces a prevailing southwest wind in the region. Strong winds occur during
the spring and summer, when the pressure gradient between the offshore Pacific High and the interior
thermal trough is the greatest. However, extreme wind gusts can also occur with thunderstorms. Calm
conditions increase during the fall and winter, when cold continental air replaces the thermal low and

produces weak pressure gradients.

Regulatory Setting

In California, the CARB is responsible for enforcing air pollution regulations. The CARB has, in turn,
delegated the responsibility of regulating stationary emission sources to local air agencies. There are no
stationary sources of emissions associated with the proposed project. This area is within the eastern
portion of Kern County, which is part of the MDAB. Therefore, the analysis will include only the portion
of Kern County within the MDAB. In-flight aircraft emissions are generally unregulated within the

project region, and are not considered for planning purposes above the mixing height.

The U.S. EPA typically uses 3,000 feet above ground level (AGL) as the default mixing height that
inhibits the rapid vertical transfer of air. Pollutants emitted above the mixing height become diluted in the
very large volume of air in the troposphere before they are slowly transported down to ground level.
These emissions have little or no effect on ambient air quality. Therefore, air quality impacts below 3,000

feet AGL are the emphasis of the conformity analysis.

East Kern County is in attainment of the national 1-hour NAAQS for ozone and is also now under a
federally approved SIP maintenance plan (Federal Register 2004). Currently, there is no federal
conformity applicability for the 8-hour ozone NAAQS. The California standard has no legal basis under

federal conformity; therefore, no conformity analysis is required with respect to these non-applicable

Page 3-10 Environmental Assessment for the Testing and Evaluation of Directed Energy
Systems Using Laser Technology, Edwards Air Force Base, California
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standards. Since East Kern County is now considered a maintenance area, the only applicable conformity

requirements are as specified in 40 CFR 93.153(a)(2), where East Kern County is under “all maintenance

areas” and “maintenance areas outside of an ozone transport region.” The applicable threshold values of

100 tons per year per action for VOCs and nitrogen oxides (NOy) are in effect for East Kern County.

Regional significance is still applicable.

Table 3-4 provides a summary of aircraft emissions at Edwards AFB in 2004 for comparison to the flights

associated with test and evaluation of DE systems using laser technology at Edwards AFB. These are

baseline emissions for the upper atmosphere within the airspace at Edwards AFB.

Table 3-4

Summary of Existing Emissions at Edwards AFB (tons/year)

vOC CcoO NO, SO, PM;,
204.82 457.55 195.82 18.63 11.95
Notes: Represents emissions that occurred in 2004 (U.S. Air Force 2005).

CO — carbon monoxide

NO, — nitrogen oxides

PM,, — particulate matter equal to or less than 10 microns in diameter

SO, — sulfur dioxide

VOC - volatile organic compound

Edwards AFB is situated in the MDAB portion of Kern County; therefore, current and forecasted baseline

emissions for this portion of Kern County are listed in Table 3-5.

Table 3-5

MDAB Portion of Kern County

Baseline and Forecasted Emission Baseline (tons/year)

Year YOC NO, PM,,
1985% 8,395 9,855 9,855
1990* 7,665 14,235 16,060
1995% 4,745 10,585 10,585
2000° 4,380 11,315 11,315
2005° 4,380 10,950 12,410
2010° 4,015 10,950 13,505

Table 3-5, Page 1 of 2
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Table 3-5
MDAB Portion of Kern County

Baseline and Forecasted Emission Baseline (tons/year) (Continued)

Table 3-5, Page 2 of 2

Notes: a - Actual
b - Estimated
NO, - nitrogen oxides
PMy - particulate matter equal to or less than 10 microns in diameter
VOC - volatile organic compound

Source: California Environmental Protection Agency 2001.
3.1.2 Air Quality—Region 2

Region 2 extends into portions of Kern, Tulare, Fresno, Inyo, and San Bernardino Counties and spans
three air basins including the MDAB, the San Joaquin Valley Air Basin, and the Great Basin Valleys Air
Basin. Four local air districts maintain jurisdiction over the area: the KCAPCD, the San Joaquin Valley
Air Pollution Control District (SJVAPCD), the Great Basin Unified Air Pollution Control District
(GBUAPCD), and the MDAQMD (Figure 3-2). The current attainment status of the project area is

summarized in Table 3-6.

The majority of proposed emissions from criteria air pollutants, or precursors thereof, for the Proposed
Action and Alternatives are expected to occur below the mixing height of 3,000 feet AGL.
Approximately 5 percent of aircraft-related events would generate emissions below 3,000 feet AGL. The
Proposed Action Alternative proposes the use of the entire Region 2 area for testing, indicating that
emissions above and below 3,000 feet AGL would occur. The climate of the Region 2 area is expected to
be much the same as that of Region 1. The following provides a brief description of the baseline air

quality for the Region 2.

The main difference between Alternatives A, B, and C is that in the case of Alternative B, only low power
laser testing would be conducted at the LTAs in Region 1 and from laser platforms in Region 2. Under
Alternative C the testing of the ABL would occur in the A/A mode from Region 1 or Region 2. The
majority of emissions would be generated from the aircraft as opposed to the firing of the lasers.

Therefore, emissions generated in Region 2 would be essentially the same for each alternative.

Page 3-12 Environmental Assessment for the Testing and Evaluation of Directed Energy
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Table 3-6
National/California Ambient Air Quality Standards

Attainment Designations for the Region 2 Project Area

County Ozone CcO NO, SO, PM;,
Kern County/MDAB?*
National N U* U* U N
California N U/A A A U/N
Tulare County/SJVAB
National N A A A N
California N A A A N
Fresno County/SIVAB
National N A A A N
California N A A A N
Inyo County/GBVAB
National A A A A N
California U A A A N
San Bernardino County/
MDAB"
National N U* U* U N
California N A A A N

Notes: Designation status: A=attainment, N=non-attainment, U=unclassified, and U*=unclassified/attainment.

a — With regard to the CAAQS for CO, the eastern portion of the county, located in the MDAB, is unclassified while
the western portion of the county is in attainment. With regard to the NAAQS for PM,, the entire county within
the MDAB is unclassified for the federal standard, except the Searles Valley Planning Area, which is non-
attainment.

b — With regard to the NAAQS for ozone, the southwestern portion of San Bernardino County within the MDAB is
non-attainment, and the northwestern and eastern portion are considered unclassified/attainment. The area was
recently determined to be in attainment for the 1-hour national ozone standard but remains in non-attainment of the
8-hour standard. Therefore, for the purpose of this screening process, the area was considered to remain in non-

attainment for ozone.

CO - carbon monoxide

GBVAB - Great Basin Valleys Air Basin

MDAB - Mojave Desert Air Basin

NO, - nitrogen dioxide

PM;, - particulate matter equal to or less than 10 microns in diameter
SO, - sulfur dioxide

SIVAB - San Joaquin Valley Air Basin

Source: California Air Resources Board 2003b. This information was supplemented with the latest information obtained from

the Federal Register, April 22, 2004.
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3.2 AIRSPACE
3.2.1 Overview

Airspace is defined as the space that lies above a nation and comes under its jurisdiction. Although it is
generally viewed as being unlimited, airspace is a finite resource that can be defined vertically and
horizontally, as well as temporally, when describing its use for aviation purposes. Under Public Law
(P.L.) 85-725, the FAA is charged with the safe and efficient use of the nation’s airspace and has
therefore established certain criteria and limits for its use. In order to accomplish its task, the FAA

utilizes the National Airspace System (NAS).

There are two categories of airspace or airspace areas: regulatory (Class A, B, C, D, and E airspace areas,
restricted and prohibited areas); and non-regulatory (military operations areas [MOAs], warning areas,

alert areas, and controlled firing areas).

Within these two categories there are four types of airspace: controlled, uncontrolled, special use, and

other. Each of these types is dictated by:

. The complexity or density of aircraft movements;

. The nature of the operations conducted within the airspace;
. The level of safety required; and

. The national and public interest.

In generic terms the FAA describes controlled airspace as Class A, Class B, Class C, Class D, and Class E
airspace. Uncontrolled airspace is Class G airspace from 700 to 1200 feet AGL and not designated as
Class A, Class B, Class C, or Class D. Class G airspace also includes airspace above flight level (FL)'
600 that is not designated as Class E airspace. Figure 3-3 shows the different classifications of controlled

and uncontrolled airspace.

Test and evaluation of DE systems using laser technology will be conducted in SUA

! Flight levels are used to describe altitudes above and including 18,000 feet mean sea level.

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 3-15
Systems Using Laser Technology, Edwards Air Force Base, California
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Special use airspace consists of airspace wherein activities must be confined because of their
nature, or wherein limitations are imposed upon aircraft operations that are not a part of those
activities, or both (FAA 2004). Except for controlled firing areas, SUA areas are depicted on

aeronautical charts. Generally SUAs consist of the following:

. Prohibited Areas. There are no prohibited areas within the ROI for the Proposed Action

or Alternatives.

. Restricted Areas. These are areas that denote the existence of unusual, often invisible
hazards to aircraft such as artillery firing, aerial gunnery, or guided missiles. An aircraft
may not enter a restricted area unless permission has been obtained from the controlling
agency. Restricted areas are depicted on aeronautical charts and are published in the

Federal Register.

. Warning Areas. There are no warning areas within the region of interest for the Proposed

Action or Alternatives.

J Military Operations Areas. These are areas that consist of airspace of defined vertical
and lateral limits established for the purpose of separating certain military training
activities from instrument flight rules (IFR) traffic. There is no restriction against a pilot
operating in visual flight rules (VFR) in these areas; however, a pilot should be alert since
training activities may include acrobatic and abrupt maneuvers. MOAs are depicted on

aeronautical charts.

. Alert Areas. There are no alert areas within the region of interest for the Proposed Action

or Alternatives.

J Controlled Firing Areas (CFAs). The Trona CFA is the only CFA within the ROI for the
Proposed Action or Alternatives. A CFA is an area in which ordnance firing is conducted
under controlled conditions so as to eliminate hazards to aircraft in flight. The
distinguishing feature of the CFA, as compared to other SUA, is that activities are
suspended immediately when spotter aircraft, radar, or ground lookout positions indicate
that an aircraft might be approaching the area. These areas are not charted since they do

not cause a non-participating aircraft to change its flight path (FAA 2004).

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 3-17
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Detailed information on the restricted areas in the R-2508 Complex is available in the R-2508 Users
Guide that can be found at http:/12508.edwards.af.mil/. The targets used to support the testing and
evaluation of directed energy systems using laser technology will be entirely within restricted area

R-2515 within the R-2508 Complex.

3.2.2 Airspace—Region 1
3.2.2.1 Special Use Airspace

The Region 1 controlled airspace includes restricted area R-2515, which is a part of the R-2508 Complex.
Only a small area of the Isabella and Buckhorn MOAs, on the western and southern border of Edwards

AFB, are within the Region 1 ROI for SUA (Figure 3-4).

3.2.2.2 Military Training Routes

Region 1 contains one IFR (Instrument Route [IR]-236) and two VFR (Visual Route [VR]-1205 and VR-
1206) low-altitude training routes and one slow-speed, low-altitude training route (SR-390) (Figure 3-5). All
routes within the ROI that transit the boundaries of restricted area R-2515 are governed by the flight
restrictions and requirements to “see and avoid” other aircraft when operating under VFR flight rules. All
routes are designated as “military assumes responsibility for separation of aircraft” (MARSA) operations, which
are established by coordinated scheduling. Hours of operation are normally daylight hours. Other hours are by
Notice to Airmen (NOTAM), except for VR-1205 and VR-1206 which have continuous hours of operation
(National Geospatial-Intelligence Agency 2004).

3.2.2.3 En Route Victor Airways and Jet Routes
There are no en route victor airways or jet routes over Edwards AFB.

3.2.2.4 Airports/Airfields/Airstrips

The only airports/airfields/airstrips in Region 1 include the hard surface runways at Borax, Boron,
Edwards AFB, and Edwards AF Auxiliary plus the dry lakebed runways on Rogers Dry Lake and
Rosamond Dry Lake (see Figure 3-6).

3.2.2.5 Air Traffic Control

The Region 1 area for Alternatives A, B, and C lies exclusively within the Los Angeles Air Route Traffic
Control Center’s (ARTCC’s) boundaries (National Aeronautical Charting Office [NACO] 2004a).

Page 3-18 Environmental Assessment for the Testing and Evaluation of Directed Energy
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The controlling agency for restricted area R-2515 is Hi-Desert Terminal Radar Approach Control (Hi-
Desert TRACON). During the published hours of use (identified in Table 3-7), the using agency is
responsible for controlling all military activity within the SUA and ensuring that its perimeters are not
violated. When the airspace is scheduled to be inactive, the using agency releases it back to the
controlling agency (Hi-Desert TRACON), and in effect, the airspace is no longer restricted. If no activity
is scheduled during some of the published hours of use, the using agency releases the airspace to the

controlling agency for non-military operations for that period of inactivity (Illman 1993).

3.23 Airspace—Region 2

3.2.3.1 Special Use Airspace

Table 3-7 gives the name/number, effective altitude, time of use, and controlling agency for the SUA
within Alternatives A, B, and C. Special use airspace within Alternatives A and B is shown in Figure 3-4.
Table 3-7

Special Use Airspace In and Surrounding Alternatives A, B, and C

Effective Altitude

Number/Name (feet) Time of Use (PST) Controlling Agency
R-2508 Complex

R-2502E Unlimited Continuous Hi-Desert TRACON
R-2502N Unlimited Continuous Hi-Desert TRACON
R-2505 Unlimited Continuous Hi-Desert TRACON
R-2506 6,000 MSL 0600—1800 M— F' Hi-Desert TRACON
R-2508 FL 200 to Unlimited Continuous Hi-Desert TRACON
R-2515 Unlimited Continuous Hi-Desert TRACON
R-2524 Unlimited Continuous Hi-Desert TRACON
Bakersfield MOA 2,000 AGL-FL 180 0600—1800 M—F' ZLA CNTR
Barstow MOA 200 AGL-FL 180 0600—1800 M—F' Hi-Desert TRACON
Bishop MOA 200 AGL-FL 180 0600—1800 M—F' ZLA CNTR
Buckhorn MOA 200 AGL? 06001800 M— F' Hi-Desert TRACON
Isabella MOA 200 AGL* 0600-1800 M~ F' Hi-Desert TRACON
Owens MOA 200 AGL-FL 180’ 0600-1800 M~ F' Hi-Desert TRACON
Panamint MOA 200 AGL-FL 180 06001800 M— F' Hi-Desert TRACON
Porterville MOA 2,000 AGL-FL 180 0600—1800 M— F' Hi-Desert TRACON

Table 3-7, Page 1 of 2

Page 3-24

Environmental Assessment for the Testing and Evaluation of Directed Energy
Systems Using Laser Technology, Edwards Air Force Base, California



O 0 9 &N L B~ W

10

12
13

14
15
16
17
18
19
20
21
22

23
24

25

26
27
28
29

95TH AIR BASE WING AIR FORCE FLIGHT TEST CENTER

Table 3-7
Special Use Airspace In and Surrounding Alternatives A, B, and C (Continued)

Effective Altitude
Number/Name (feet) Time of Use (PST) Controlling Agency
Saline MOA 200 AGL-FL 180 0600—1800 M—F' Hi-Desert TRACON
Shoshone North MOA 200 AGL-FL 180 0600-1800 M— F' ZLA CNTR
Shoshone South MOA  FL 180-FL 600 0600-1800 M— F' ZLA CNTR

Table 3-7, Page 2 of 2
Notes:  1-Other times by NOTAM.
2- Up to but not including FL 180.
3- Excluding 3,000 feet AGL and below over Domeland Wilderness Area.
AGL- above ground level
FL- flight level (FL 180 = approximately 18,000 feet above mean sea level)
MOA- Military Operations Area
NOTAM- Notice to Airmen
R- restricted
TRACON- Terminal Radar Control
Source: National Aeronautical Charting Office 2004a and b.

There are over 20,000 square miles of airspace in Region 2 that have been designated as restricted for use
by DoD, National Aeronautics and Space Administration (NASA), and other government agencies. This
airspace is over an area 140 miles north to south (Bishop to Edwards AFB) and 110 miles east to west
(Nevada state line to Bakersfield). Known by its FAA designation as the R-2508 Complex, this airspace
in Region 2 is scheduled, monitored, regulated, and controlled to provide safe aircraft test areas. Aircraft
operational characteristics and altitudes are regulated in this airspace to minimize ground-based conflicts.
The R-2508 Complex encompasses large portions of Inyo, Kern, San Bernardino, and Tulare counties in
east-central California. It also includes a portion of Fresno and Los Angeles counties in California and

extends into Nevada’s Esmeralda County (NASA 1997a).

There are no warning, prohibited, or alert special use airspace areas within Alternatives A, B, and C

(National Geospatial-Intelligence Agency 2004).

3.2.3.2 Military Training Routes

Alternatives A, B, and C contain several IFR and VFR low-altitude training routes and one slow-speed, low-
altitude training route (SR-390) (see Figure 3-5). All routes within the ROI that transit the boundaries of the
R-2508 Complex are governed by the flight restrictions and requirements to “see and avoid” other aircraft

when operating under VFR flight rules. All routes are designated as MARSA operations, which are established

Environmental Assessment for the Testing and Evaluation of Directed Energy Page 3-25
Systems Using Laser Technology, Edwards Air Force Base, California



(93] AW N

O 0 3 O

10

11
12
13
14
15
16
17

18

19
20
21
22
23
24
25
26

AIR FORCE FLIGHT TEST CENTER 95TH AIR BASE WING

by coordinated scheduling. Hours of operation are normally daylight hours. Other hours are by NOTAM, except
for IRs 211 and 212 and VRs 1206, 1206, 1214, 1215, 1217, and 1293, which have continuous hours of operation
(National Geospatial-Intelligence Agency 2004). All test and evaluation flight profiles for Alternatives A,
B, and C are inside the boundaries of the R-2508 Complex.

3.2.3.3 En Route Victor Airways and Jet Routes

There are no en route victor low-altitude (up to but not including 18,000 feet above mean sea level
[MSL]) airways that transect the airspace within Alternatives A, B, and C (NACO 2004c) (see Figures 3-
5 and 3-6). The J110 jet route transects the northern one-third of the R-2508 Complex; however this jet

route is normally unavailable during daylight hours Monday through Friday (NACO 2004a).

3.2.3.4 Airports

There are several public-use civilian airports within the ROI for Alternatives A, B, and C. These include
Borax, Boron, California City Municipal, Death Valley, Goldstone/GTS Private, Independence, Inyokern,
Kern Valley, Lone Pine, Mojave, Mountain Valley, Rosamond Skypark, Shoshone, Stove Pipe Wells,
Tehachapi Municipal, and Trona (95th Air Base Wing [95 ABW] and AFFTC 2005). In addition to
Edwards AFB and Edwards AF Auxiliary plus the dry lakebed runways on Rogers Dry Lake and
Rosamond Dry Lake, Naval Air Weapons Station (NAWS) China Lake/Armitage Field, are the only
military airfields (Figures 3-5 and 3-6) (NACO 2004a) in Region 2.

3.2.3.5 Air Traffic Control

Alternatives A, B, and C lie exclusively within the Los Angeles ARTCC’s boundaries (NACO 2004a).
The controlling agency for the Restricted Areas and MOAs within restricted area R-2515 is Hi-Desert
TRACON. During the published hours of use (identified in Table 3-7), the using agency is responsible
for controlling all military activity within the SUA and ensuring that its perimeters are not violated.
When the airspace is scheduled to be inactive, the using agency releases it back to the controlling agency
(Hi-Desert TRACON), and in effect, the airspace is no longer restricted. If no activity is scheduled
during some of the published hours of use, the using agency releases the airspace to the controlling

agency for non-military operations for that period of inactivity (Illman 1993).
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3.3 CULTURAL RESOURCES

3.3.1 Overview

Cultural resources are defined as historic properties, landscapes, cultural items, archeological resources,
sacred sites, or collections subject to protection under the National Historic Preservation Act; the
Archeological Resources Protection Act ; the Native American Graves Protection and Repatriation Act ;
EO 13007, Indian Sacred Sites; and the Guidelines on Curation of Federally Owned and Administered
Collections (36 CFR Part 73).

Cultural resources are locations of human activity, occupation, or use. They include expressions of human
culture and history in the physical environment, such as buildings, structures, objects, districts, or other
places. Cultural resources can be natural features, plants, and animals that are considered to be important
to a culture, subculture, or community. Cultural resources also include traditional lifeways and practices.
For this EA, cultural resources have been organized into the categories of prehistoric resources, historic
resources, and traditional cultural properties (TCPs) and practices. These types are not exclusive and a

single cultural resource may have multiple components.

Prehistoric cultural resources refer to any material remains, structures, and items used or modified by
people before Euro-Americans established a presence in the region. In southern California, the earliest
direct contact of native populations with Euro-Americans occurred on the coast and Channel Islands and
later in inland areas. The earliest brief encounters by explorers began in the mid-sixteenth century
followed by colonization and settlement by the late eighteenth century. Examples of prehistoric cultural
resources recorded in the region include the archaeological remains of villages, camps, quarries, rock
shelters, rock art, milling features, cemeteries and scatters of prehistoric artifacts, such as stone tool-

making debris or groundstone artifacts.

Historic cultural resources include the material remains and landscape alterations that have occurred since
the arrival of Euro-Americans in the region. Examples of historic cultural resources in the region include
homestead and agricultural features, foundations, roads, buildings, scatters of historic artifacts, post-
contact Native American villages, and locations or structures that are associated with historic events or

people.

Traditional cultural properties are places associated with the cultural practices or beliefs of a living
community. These sites are rooted in the community’s history and are important in maintaining cultural

identity. Examples of TCPs include natural landscape features; places used for ceremonies and worship;
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ancestral villages or burial sites; places where plants are gathered that are used in traditional medicines
and ceremonies; places where artisan materials are found; places where traditional arts are practiced or
passed on; and features of traditional subsistence systems. Impacts to the continued use and maintenance

of traditions are considered in NEPA analyses.

3.3.2 Cultural Resources—Region 1

Cultural resources related to flight and ground activities on Edwards AFB will be discussed in this
section. Other potentially affected cultural resources outside Edwards AFB but inside restricted area
R-2515 would be the same as addressed in EA for Continued Use of R-2515 Restricted Area (Edwards
AFB 1998). Edwards AFB has conducted comprehensive cultural resource identification with more than
450 archaeological surveys covering more than 137,455 acres having been completed. As a result of this
work, 1,702 prehistoric sites, 1,349 historic sites, and 82 military sites on Edwards AFB have been
recorded (Crosby 2005). Thirteen traditional cultural properties also have been recorded (Norwood 2003).

The most common prehistoric site types are lithic scatters, temporary camps, hearth features, and milling
stations. Common historic archaeological site types include refuse scatters, homestead sites, mining sites,
and various agricultural features. Military resources include the sites of inactive military camps,

buildings, or ruins (Earle ef al. 1997; Ronning ef al. 2000).

Most of the archaeological sites have not been formally evaluated for the National Register of Historic
Places (NRHP). Nineteen prehistoric sites and eight historic archaeological sites have been determined
individually eligible for NRHP with the concurrence of the California Office of Historic Preservation.
Another seventy are considered potentially eligible, and sixty-eight have been determined as not eligible
for the NRHP. There are two archaeological historic districts, one at North Base—consisting of five

contributing sites—and the South Base Sled Track.

Studies of the built environment on Edwards AFB generally address military buildings and structures
associated with three historic themes: World War II, the Cold War, and Man in Space. Many of the
military buildings and structures on Edwards AFB are less than 50 years old and must possess
“exceptional significance” to be found eligible for the NRHP. To date, 82 buildings or structures have
been determined eligible. Another 29 are considered potentially eligible and 229 have been determined

not eligible for the NRHP.

There are four historic building districts. Jet Propulsion Laboratory includes 53 eligible contributing

elements. Air Force Research Laboratory includes 5 eligible contributing elements, 27 potentially eligible
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structures, and 69 unevaluated structures. The South Sled Track includes 10 eligible buildings and

structures. The X-15 Engine Test Complex consists of 7 eligible buildings (Norwood 2003).

Rogers Dry Lake is a National Historic Landmark and the primary resource responsible for the
establishment of Edwards AFB and the Dryden Flight Research Facility. The lakebed is associated with
historic aviation developments including the flight of the Bell X-1, the first plane to break the sound
barrier, in 1947 and the first Space Shuttle landing in 1981 (Earle et al. 1998).

3.33 Cultural Resources—Region 2

Cultural resources in Region 2 for Alternatives A, B, and C include a wide variety of physiographic
features and environments (Figure 3-7). The types of cultural resources present reflect the complexities
of the human use and modification of these lands during the recent past and throughout at least 10,000
years of human occupation. Hundreds of cultural resources are recorded below the R-2508 and R-2515
restricted areas; however a full inventory of all cultural resources in the ROI has not taken place.
Integrity of setting is generally most relevant to the significance of buildings and TCPs rather than

archaeological sites.

Indian reservations within the boundaries of Region 2 include the Independence Reservation near
Independence, California; the Lone Pine Reservation near Lone Pine, California; the Tule River Indian
Reservation near Porterville, California; and the Big Pine Indian Reservation near Big Pine, California, on
the northern edge of the R-2508 Complex (Figure 3-8).  Non-reservation settlements also occur that
include the Timbisha in Death Valley National Park and scattered enclaves in towns and ranches
throughout the region (95 ABW and AFFTC 2005). A number of sensitive sites for Native Americans
have been identified in the eastern portion of the R-2508 Complex based on archival, ethnological, and
archaeological information and interviews with representatives of the Western Shoshone, Owens Valley
Paiute, Kawaiisu, Southern Paiute and Chemehuevi, and Timbisha (Cultural Systems Research, Inc.
1987). These sites retain significance for Native Americans based on present or past beliefs, habitation,
or use and include the Saline Valley, Panamint Valley, the Searle Dry Lake, Superior Valley, and Coyote
Lake Basin. Native American concerns may include land uses which may impact traditional activities
such as hunting, resource collecting, or religious practices, as well as treatment of archaeological
materials since “...all archaeological remains are of significance to the Native American community in

that they represent the material remnants of their past history” (Busby et al. 1979).
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The most sensitive areas of the R-2508 Complex for Native American resources are the Isabella,
Porterville, and Bakersfield areas (Jawbone-Butterhead area, Tule Lake Reservation, Black Mountain,
and Kern River); the Saline and Deep Springs Areas (Saline Valley); the Panamint and Shoshone Areas
(Panamint Valley); NAWS China Lake restricted areas R-2505, R-2506, and R-2524 (Coso Hot springs
and Superior Valley); and Barstow Area (Coyote Lake Basin) (95 ABW and AFFTC 2005).

34 ENVIRONMENTAL JUSTICE AND THE PROTECTION OF CHILDREN

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations, requires federal agencies to develop environmental justice strategies and make
environmental justice a part of their mission by identifying and addressing disproportionately high
adverse effects of their activities on minority and low-income populations. Agencies are required to
ensure that their programs and activities affecting human health or the environment do not directly or
indirectly use criteria, methods, or practices that discriminate on the basis of race, color, or national

origin.

Executive Order 13045, Protection of Children from Environmental Health and Safety Risks (April 21,
1997) requires federal agencies to address the potential for disproportionately high and adverse
environmental effects of their actions on children. The Order further requires federal agencies ensure that
their policies, programs, activities, and standards address these risks. This document has been prepared in
compliance with EO 13045 to identify and, if necessary, mitigate health and safety risks with the potential
to disproportionately affect children.

Alternatives A, B, and C would not target minority or low-income populations or the protection of
children or use them as factors in the selection process. The Proposed Action and Alternatives would not

directly create environmental health and safety risk for children.
3.5 GEOLOGY AND SOILS

Geologic resources consist of naturally formed minerals, rocks, and unconsolidated sediments. Soil refers
to the uppermost layers of surficial geologic deposits and the weathering of those deposits. Concerns
associated with the geologic setting, which could either affect or be affected by a proposed project,
include topography and soil erosion. Normal military activities at Edwards AFB or within the R-2508
Complex (Region 2) do not increase exposure to seismic hazards or other geologic hazards including

landslides, subsidence, or volcanic eruption.
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3.5.1 Geology and Soils—Region 1

The only potentially affected geology and soils in Region 1 are located on Edwards AFB; therefore the
discussion on geology and soils in Region 1 will be limited to a description of the geology and soils at

Edwards AFB.

3.5.1.1 Topography

Edwards AFB is located in the Antelope Valley, a broad alluvial plain lying southwest of the Tehachapi
Mountains and north of the San Gabriel Mountains. Low ranges of bedrock hills occasionally interrupt
the generally flat terrain of the valley floor; the lower flanks of the hills are blanketed by Quaternary-aged
alluvial fans consisting of water-laid sand and gravel deposits. The valley floor is composed of several
closed topographic depressions that contain the three major playas: Rogers, Rosamond, and Buckhorn
Dry Lakes. Playa deposits consist of thick, bedded clay and sand, and interfinger with the encroaching
alluvial fan deposits. Playa margins have shoreline sand deposits from the wetter middle and late
Pleistocene climates when the lakes were filled with water. In the lower elevations, wind-laid deposits

form in the dunes and hummocks (Edwards AFB 2002).
Edwards AFB can be characterized by having the following three physiographic regions:

. An upland area located in the northwest portion of the base north of Rosamond and west
of Rogers Dry Lake. The area is characterized by low, rounded hills, including Bissel and

Rosamond Hills, with elevations ranging between 2,270 and 3,200 feet above MSL.

. A lowland area occupying the central and southwestern portions of the base. The lowland
area includes Rosamond, Buckhorn, and Rogers Dry Lakes and the intervening area. It
extends from the northern boundary of the base to the southern boundary and has a relief

of approximately 400 feet, with elevations ranging from 2,270 to 2,675 feet above MSL.

. An upland area that extends east of Rogers Dry Lake to the eastern boundary of Edwards
AFB. Leuhman Ridge and Haystack Butte, both over 3,400 feet above MSL are the two
prominent relief features in this area. Elevations in this area range from approximately
2,400 to over 3,400 feet above MSL and are the highest of the three physiographic areas

on the base.
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Slope and relief on the PIRA varies from flat to gently sloping plains interspersed with broad domes and,
in a few places, more resistant hills that rise sharply above the surrounding plains. Slopes range from zero

percent near Rogers Dry Lake to greater than 30 percent near Kramer Hills.

3.5.1.2  Geology

The geologic setting in the vicinity of Edwards AFB, which is located in the western Mojave Desert
region, is characterized by three major rock types or geologic complexes: a basement complex of igneous
and metamorphic rocks, an intermediate complex of continental volcanic and sedimentary rocks, and
valley fill deposits. The basement complex is of pre-Tertiary age and includes quartz monzonite, granite,
gneiss, schist, and other igneous and metamorphic rocks. These rocks crop out in the highlands
surrounding the playa areas and occur beneath the unconsolidated deposits of the playa. The intermediate
complex, with limited exposure in the Edwards AFB vicinity, is of Tertiary age and includes a variety of

sedimentary and volcanic rock types (Dutcher and Worts 1963).

3.5.1.3 Soils

The U.S. Department of Agriculture (USDA) Natural Resource Conservation Service has completed a
soil survey of Edwards AFB for the U.S. Army Corps of Engineers (USACE). The Grazing and Cropland
Management Plan for Edwards AFB describes results of this soil survey (USACE 1997). Based on this
survey, the soils at Edwards AFB and in Region 1 can be characterized as predominantly alkaline,
consisting of loams, sandy loams, and loamy sands, all of which are susceptible to wind and water
erosion. Soil pH values range from 7 to 8 for most soils and greater than 8 on lakebed soils. Plant growth
is inhibited by the high salinity and exchangeable sodium ion content of some soils, particularly soils in

the lakebed basins (Edwards AFB 2002).

The Grazing and Cropland Management Plan (USACE 1997) identified five groups of landforms based
on soil types that range from playas at the lowest elevation to hills and rock pediments. These landforms

are described briefly below.

. Dry lakebeds, including Rogers Dry Lakebed, are most often covered by about 95 percent
Wherry soils. These soils are deep and poorly drained, with a clay texture and slopes of 0
to 1 percent. The soil is barren with high saline and sodic content, and is subject to

flooding.
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. Alluvial fans in the areas surrounding the dry lakes are composed primarily of Leuhman,
Norob, and Voyager soils. These soils are deep and moderately well to well drained with
slopes of 0 to 5 percent. Textures are of fine sand to clay loam. The soils are saline and

sodic, and subject to flooding and wind erosion.

. Dunes and sand sheets around the dry lakes are an intermediate form between the alluvial
flats and the fan piedmonts. Cajon soils are dominant with smaller proportions of
Challenger and other soils. Soils are deep, moderately well drained to excessively drained

sands to loamy sands with slopes from 0 to 15 percent. They are subject to wind erosion.

° Fan piedmonts contain mostly Helendale soil, with smaller portions of Destazo, Lavic,
Helendale Taxadjunct, and Cajon soils. These soils are deep, moderately well to well
drained, loamy coarse sands to fine sandy loams. Slopes range from 0 to 9 percent. The

soils are subject to occasional flooding and wind erosion.

. Rock pediments and hills consist of Randsburg, Hi Vista, Machone, Muroc, and
Sparkhule soils, interspersed with rock outcrops. These soils can be very shallow to
moderately deep and are well drained, with textures of sandy loam and gravel. Slopes

range from 2 to 50 percent. These soils are subject to water and wind erosion.

Alluvial sediments that surround scattered, topographically higher outcrops of granitic rock dominate the

surface of Edwards AFB.

3.5.1.4 Erosion

According to the Soil Survey of Edwards Air Force Base, California, Interim Report (USDA, Soil
Conservation Service 1998) the soils at Edwards AFB are given erosion hazard ratings of slight to severe

for wind erosion and slight to moderate for water erosion.

3.5.1.5 Seismicity

Like much of Southern California, Edwards AFB is subject to earthquake activity and associated seismic
hazards. At least eight minor faults are known, or are suspected because of their trends, to be present

within the boundaries of Edwards AFB; however, no fault has been active in the last 11,000 years.

The geologic and structural development of the vicinity surrounding Edwards AFB has been measurably

affected by tectonic activity. The Mojave Structural Block is wedged between two major intersecting
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shear zones: the northeast-trending Garlock Fault, which controls the trend of the Tehachapi Mountains to
the northwest of Edwards AFB, and the northwest-trending San Andreas Fault system, which bounds the
San Gabriel Mountains to the south. Both fault zones have had substantial activity in the Quaternary
period. The San Andreas Fault zone is the more dominant of the two, with a known length of about 600
miles and right-lateral displacement of up to 350 miles. The Garlock Fault zone is traceable for more than

150 miles and has left-lateral displacement (Weston 1986).

Few earthquakes have been recorded within the triangular area formed between the
San Andreas and Garlock Faults that includes Edwards AFB (U.S. Geological Survey [USGS] 1988). Of
these, just four have been recorded with epicenters within or near the Base boundary, and all had Richter
magnitudes less than 4.4. Another earthquake (magnitude between 4.5 and 6.4) occurred at Bissell,
approximately 2 miles northwest of the Base. The intensity of these events on Edwards AFB is unknown.
Seismic activity in the Antelope Valley is most prevalent along, and northwest of, the Garlock Fault and

along, and southwest of, the San Andreas Fault (AFFTC 1997d).

The San Andreas Fault lies approximately 28 miles southwest of the Main Base on Edwards AFB,
trending southeast-northwest on the west side of Palmdale, California. The Garlock Fault lies
approximately 20 miles northwest of the Main Base. It has a southwest-northeast trend and meets the San
Andreas Fault 60 miles west of the Base. These are major active faults with evidence of Holocene (last

30,000 years) movement (AFFTC 1994, 19974d).
3.5.2 Geology and Soils—Region 2

This section provides a brief description of the topography, geology, and soils for Region 2 and the land
underlying the R-2508 Complex. Table 3-8 lists the ecosystem provinces and sections that are under the
R-2508 Complex. This classification system is based on the National Hierarchical Framework of

Ecological Units (U.S. Forest Service 2004).

The Mojave Desert section of the American Semi-Desert and Desert Province covers portions of San
Bernardino, Kern, and Inyo counties that are under the complex and also extends into southern Nevada.
The Mojave was once part of the Basin and Range Province and shares its history possibly through the
first part of the Miocene. Elevations range from 280 feet below sea level to 4,000 feet above MSL in the
valleys and basins, with some mountain ranges reaching as high as 11,000 feet. The mountains rise
abruptly from outwash aprons and alluvial fans. Near the bases of some mountains, gravel or bare rock

covers the ground. Little soil accumulates on the steep slopes due to erosion from h